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ADVERTISEMENT. 
7 Riting and Arithmetick, Vulgar, De. 
cimal, Inſtrumental, and. by the Lo- 


"6 hy Algebraical and ee Alſo 
Trigonometry, both Plain and Spherical, with 


* their Applications in Meaſuring, Boards, 


Ss, Land, Timber, Stone, Sc. Book- keep- 


g, Gauging, Navigation, 7. e. Plain, Mer- 7 
TR and Great- Circle Sailing, Dialling, and = 
Aſtronomy, are Taught by the AvuTnon, at £ 
his Houſe in Worceſter : Where Youth for more 4 


Expedition may be boarded. 5 11 F 
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And having now finiſhed what I 


did defign, and being perſuaded i in- 


to a Reſolution to print it, I thought 
my ſelf obliged by the Nature of 
the Suh ect, humbly to dedicate the 
ſame to your Honours, as being the 


only Perſons that ſeem to encou- 


rage Induſtry of this Nature; as 
may be ſeen by the many prudent 
and ingenious Inſtructions which | 
- your Interiour Officers daily receive, 
to the great Advancement of Her 
Majeſties Revenue, your own E- 
F- verlaſting Honour, and the gene- 
ral Satisfaction of all Subjects, but 
"yg Particularly, 


Your moſs humble Servant, 
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OU tbe Sub 55 T here treat : 
of, has been accurately purſued by 
Men of Learning and Merit, yet 
T can't forbear ſaying, that Gaugers ( for 
whoſe Benefit I chiefly write) have long been 
at a Loſs, for want of a e In-  * 
troduction, ſuited to the Capacities 9 of Be- 
ginners, and adapted to the Pradtice n 
which they are employ'd. 4 
Mojt Books upon this Subj eff throw. 42 
Man directly into the Nie of So- 
| #45, without leading him gradually thro' the 
Previous Parts of Knowledge, upon whish | 
it be Dodrine and Calculation of the Men- 
furation of Solids is grounded : And by this 1 
means it comes to paſs that the general 
Practice of Gauging is done by Rote, an 
all thot they Euον 0 1 the Matter is Preca- [ 
"NF. OO mious, I 


The PREFACE. 


4 rious. Not to mention that their Task is 


much more difficult, when only the Memory 


is loaded with ti, Rule and Precept, than 
when the Fudgment is called in, and the 
Conſequences of Practice are pen to flow 

naturally, eajily, and coherently, from the 
plain and diſlinet Grounds laid down be- 
W 
*Twas upon this Conſideration that I 
chal? d down the Method here obſerved. . 1 
begin with the firſt and ſimpleſt Principles, 
=. and 2 riſe gradually to what is built upon 
em. 'Tis acknowledged on all Hands, that 
be Calculation of Gauging is mojt ex edi. 
troufly and conveniently done by that Sort of 
- Arithmetick which is calld Decimal ; and 
. aobich for Facility and Diſpatch has much 
the Advantage of the vulgar Fractional 
Way. Fer this Reaſon I begin with a re- 
gular and plain Account of all the Opera- 


De? in his Way. 


tions of Decimal Arithmetick; taking care © 
full to apply the Examples to the Subject of 
4 Gauger's Imployment, that he may ſee the Þ 
Uſe and Neceſſity of this Part / Know- 10 


N. ext 


The PREFACE. 
Next is the Extraction F the Square 4 


and Cube Roots, the Uſe of both which is 


illuſtrated in ſuch Geometrical Problems, as 


lead to, and are the Foundation of, the Men- 


ſuration of Solids, of which Gauging is a : | 
Part, a a 
This done, I conduct my Reader to the 

Doctrine of Proportions contain'd in tbe 
Rule of Three, and ſhew the uſeful and rea- 
dy Application of it in ſuch Problems as 


give light to the Practice of Gauging. 


Having thus prepared my young Gauger, 
T ſhould have led him directiy to the Gauging 
Part; but that I thaught my ſelf obliged to 
give him to underſtand the Uſe and Prac- 
tice of a very uſeful Inſtrument, called, the 
Sliding-Rule, which ſhortens the Calculati- 
on. This I exemplify and apply to all the 
Caſes above-mentioned, that the young Scho- 
lar may now apply bimſelf to the gauging 2 
Part, being equally qualified for working * 
the Rules bath by Pen and Inſtrument. 
As, for the Practice of Gauging it ſelf, to 
which all the above-mentioned Parts are but 
Preliminaries, J apply it to all the Varie- 

n) 
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lies requifite ; and diſcuſs each Propoſition 
both bs Pop and & di Kal, in * 
Place. For the greater Conveniency of the 
ww Reader, and the Illuſtration of the Matter, 

I clear every Propoſition, by Rule, by Ex- 
W amples, by Operation, and by proper Schemes, 
W The Examples I make uſe of are in Beer, 
W Mine, and Malt; and the Operation is 
W perform'd both by Pen and Sliding-Rule, 
For the farther Inſtruction and Sati/- 
Faction of the young Gauger, I have added 
at the latter End, a Table of Circles Areas 
W 7: Malt Buſhels; together with a Table to 
gauge right-lin'd Figures. 

WW Such are the Method, Deſign, and Con- 

tens of the Treatiſe I here publiſh: And | «+ 
rte I cannot be /o vain as to plead much 
upon its Merit, yet I hope the Plainneſs 
and Eaſineſs of the Method, ayd the natu- N * 
val Application of its Rules, will atone, in || | 


| | ſome Meaſure, for its Imper fections. 
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W gauge right-lin'd Figures. - 
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i} For the greater Conveniency of the 
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T clear every Propoſition, by Rule, by Ex- 
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| ; | faction of the young Gauger, I have added | 
at the latter End, a Table of Circles Areas 
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oy 


profeſſedly treated of this Subject, and gave 


Simon Stevinus, as Dr. Hailis thought. Bat whoever it was, 
tis no matter, ſince our Thanks or Praiſe will do him no 


the better for. 


It is certain that amongſt the ſeveral loventions of Mary, 
there is not any thing of greater, Uſe than this moſt excel- 


ithout Which the moſt uſeful _ 
Parts of mixt Mathematicks world become ſo troubleſorge, 


that it would hinder the moſt patient Soul from attempting x 


Jent Part of Arithmetick: 


any thing that is Praiſe-wortby, 
An Officer in the Exciſe therefore ought not to be tif 


| fied with leſs than the very Grounds and Reaſons thereof, | 
before he dare undertake to do any thing of Buſineſs. 1 
have not inſiſted ſo much hereon as may be expected, yer 


What is done is very ſufficient ro to {mail a Tract as this. 


4 = 


Y HO was the mr of chis Kind of ark © | 
me ick is uncertain; however, the firſt thar 


it the Name of Diſms, or Decimals, was 


maus = 


good; though indeed we ought to have a great Veneration : 11 
for the very Name of ſuch Perſons whoſe Labours we are | 
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A Decimal] Fraction is ſuch a Fraction whoſe Denomi— 
nator is never expreſſed in Operation, but always known 
to be 10, 100, loco, 1000n, Ge. | 
And ſuch a Fraction is known from a whole Number, by 
Having a Comma or Point ſet on the Left fide thereof. 
Thus ,57 is a Decimal Fraction, whoſe Denc minator is 
* 100, for the Denominator of a Decimal Fraction is an 
nite with as many Cyphers ſet on the Riht ſide thereof, 
as there were Figures or Places in the Decimal given; ſo 
the Denominator of „ is 10, of ,25 is 100, of ,127 is 
1000, and of ,o2 is 100, &. Ard theſe, or any one of 
the ſame Nature, may be expreſſed and read as a Vulgar 


LTP ĩ 02 
: | 10 100 10-0. 90-727 


Note, that as Cyphers placed on the Right Side of whole 
Numbers encreaſe them in à decuple Proportion, ſo does 
Cyphers ſet on the Left fide of a decimal Number decreaſe 


them in the ſame proportion 


Fo EXAMPLE. N 
If on the right ſide of 6 you place a Cypher, it will be 
60, which is ten times more than it was before; ſo if you 
place a Cypher before ,6 'tis 06, which is ten times lefs 
than before. He I | e 
Alſo if you ſet Cyphers on the Right Side of Decimals, 
pFotll encreaſe the Value thereof no more than you'd do 

il you had placed Cyphers on the Left fide of Integers. 


IX 4 u ER. 
Let, 25 be a Decimal, on the right Side of which if you 
place 5 Cyphers, twill ſtand thus, z7ocodo, but if we ſet 


8 


let 
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,27 over its imagin'd Denominator *tis — and ,2700008 
a 1 ö 100 | FP 
3 0 3 BA ib as 
over its proper Denominator tis 156300 now it we 
conceive the laſt as a vulgar Fraction given to be reduced 
into its loweſt Terrns, 'tis done by taking as many Cy phers 
from the Denominator as from the Numerator, or cut, ſo 
many off both, by 2 dath of your Pen, and 4 
any © t 2 daſh of en, and is 2 
many off both, by of your Pen, AO GTO 


which ſhews it was not er ereaſed by thoſe Cyphers, 


Addition of Decimals, 


As in Addition of whole Numbers, ſo here only you 
muſt always remember to ſet Units under Units, and Primes + 


under Primee, ec. then add them as Integers, placing a2 
Comma in the Aggregate, under thoſe in the Sums given, 

7 SS | 
J. f N 


ii e 
362,21 : 352 25 
43.6 N 36, 
| 1723 362 . 42 „ 
2 r 33» 
| Sum 843-277 Sum 46,7441 32 
/ ( 
yr, | JI. | 75. | 
87,642 763,7 428,27 
362 36,27 362,573 
„ i SOIT: enn, 
3423 6277 321, 
2,772 62% 423, 
427 827232 23, 
e * 1024, 3332 ITE. ZN 3 | 
91,77935 „5 
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In all the preceding Examples you may take notice that 
the Points in the Summs ſtand juſt under the Points in the 
Numbers given; which if you make before you begin to 


add them, the Figures will fall in their proper Places. 


Addition of Beer or Ale Meaſure. 
Note, That 34 Gallons (by an Act of the firſt of William 
the Firkin is 83. Gallon, i. e. 8. §. 


Bar. F. Cal. Bar. F. Gal, Bar. F. Gal. 
e en Gf: 2; Gi” 257: 73 5.6.7 
325 : 3 +». ÞT S7 +84 * + 6 
"7%: © + JoÞ - 5 843 
V 


2 052 


1 


Un 
RI 
* 
wy 
EXE: 
+ 
WI 


2307; 43: T v7 $7. : 2: 5, 423 0,2 


Sum 2702 2: 42. DIY : $0 3840 : 1 ly 


the Gallons and Parts Place) to carry one Firkin to the 
Line of E, and for every 4 in theline of F you are to take 
Oae to the Barrels. The very Examples anſwered are a 
ſufficient Explanation, | TS. | | 


Subſtraction of Decimals, 


i. e. in placing your Figures; for if you ſet the Point a- 
mong the Remainders, under the Points in the Number. 
given to be ſubſtracted; after Units are ſet under Units, 


thereof. 


and Mary) is one Barrel both of Beer and Ale; therefore 


3 
2 

N 3 1 87 : 3: 6,7 827 : 3 0;8-- 
O 


In all theſe Examples, you, are for every 8,5 Gallons (in 


RE The fame Rule is to be obſerved here as in Addition,. 


and Primes under Primes, e. you'll have the true place 


E X+. 


N 
8 


4, LI 2 
E 
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; EXAMPLE. 
N . 5 CE: 
From 25,73 92,723 62,762 
Take 12,972 4732 1942 
Remains 12,748 88,403 43 552 
7 Gals. „„ 
: From 72.027 %% „ 
Take 22, © 1,927 372657 
Remains 60,027 70,703 ©7343 
Subſtraction of Beer Meaſure, 
| Bar. F. Gal. Bar. F. Gal. 
Prom . 272: 3 FF 
= Take 192: 3 3-6 1923728 
W Remains 172: 3 : 3.9 679 1 31 62 
h Bar, F. Gal. Bar F. Gab 
From 962: 3: 2,5 836 2:37 - 
Toke. 190 :3-2-2.5 :- 293. 5.4: B3 
Remains 965; 3:38 644;0: 3.0 


In the Two laſt Examples, ſeeing you can't take 7,4 
Gall. out of 2 5 Gall. nor 8,2 out of 2.7 3 you muſt bor- 
row One Firkin, viz, 8,5 Gall. which add to 2.5 or 2.7, and 
take 7,2 and 8, 2 out of the Sum, and the Remainder in 
one will be 3.8 and in the other 3,0; then pay what yon 
borrow'd to its proper Place, as ycu ſee is done in the 
foregoing Operations; which Method ought to be obſer- 


ved in all others of the fame nature. —— 
oy VVV 


1 7 * > 


| Product 


The General Gauges. 


Multiplication of Decimals. 


GENERAL RULE. 


_ Multiply 2s in whole Numbers, and from the Product 
(towards the Right Hand) cut off ſo many Figures as there 
are decimal Places in both the. Multiplier and Multipli- 
cand; but if the Product conſiſteth not of fo many Figures 
(as according to this Rule) you ought to cut off, you muſt 


ſupply the defect by prefixing one or more. Cyphers. 


EXAM PIE by 


EX 
19730 
65 1ũ 0 


| 2,562 3. 
30 37 I 


1281 19 - 
76869. 
91246 


9 


,06021405- 


23894. 
| 678 
31152 
27158 
23364 


LS — = 


1961 173 4 22640132 


38602 
„ 
115806. 
272% 


— — 


4748046 


a, 3.728 


11184 
14912 
18640 


20,4304 


1238. 
2036 


740 
$705 


— 


| 20044460; 


Y "In the three laſt Examples the Product did not conſiſt of- : 
| fo many Figures as by the general Rule ought to be cut of; 
"  therefarethe Cyphers were. prefix:d to. make the 


m:{o many, 
Dixiſion. 


5 <- 4A NP 
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Diviſion of Decimale | 


GENERAL. RULE, 


vou muſt always cauſe the Decimal Places in the Divi: 


dend to exceed thoſe in the Diviſor by about four or five, 


by ſetting Cyphers on the Right Side thereof, Cc. then af- 
ter the Work is done, prick off with your Pen from the- 


Right Hand of the Quotient fo many Figures as is the Ex- 


ceſs ; but if the Quotient conſiſteth not of ſo many Figures. 
as by this Rule you ought to cut off, you muſt prefix le ; 
n_ Cyphers as will make em up fo many, 


EXAMPLES of all the Nine © 


CASE 8 


To divide a whole- Number by a whole Number, EY 
Number of Auers behind the Dividend, G 
236,) 33 (1039559, 
1 236 


The General Gauger. 


To divide a mix'd by a whole Number. 
96,) 58,3100 (,6075 
576 3 
720 
672 


—— - 


CASE II. 


480 
480 


Note, The Decimal was but, 32, and the Two Cxphers 
were added to make the Decimals in the Quotient come 
nearer the Truth than before it would have done. 


AS E III. 

To divide a whole Number by a mix'd. 
| 3.27) 325,0000000 (99,38837 
IL. FR be 


: 084: 


K 
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CASE Iv. 


To divide a whole Number by a Decimal Fraftion. 


3648, 0000000 (6377, 622 
3432 


c As E v. 


To divide a mix'd Number by a mix'd Number, 


325, 00s: | 260,56 


. 
» AD, A a 


| © Ne General Gauger. 
CASE-vT. 


70 divide a mix d Number by a Decimal FraQtion. 
542) 36, x” on (66,7587 | 


259 
CASE VII. 
To divide a Decimal Fraction by a whole Number, 
27) 3000500, (.01 8 
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%%;ͤ;;ͤ ß 
To divide 2 Decimal Fraction by a mix d Number, 
13.26) „36205627 (5027304 
. 95 


| CASES: 
To divide a Decimal Fraction by a Decimal Fraction. 
0 162) 87275787 | (7, 3873 


10 


Reduction of Decimals. „ 

When the Parts of the Integer given are reduced to ſuch _ 
a Vulgar Fract ion as is proper for the ſame, all ſuch Frac- 
tions are reduced to decimal Fractions by the Proportion 


That 


12 The General Gauger. 
„San, 

As the Denominator of that Vulgar Fraction is to its 

Numerator, fo is 10, 100, 1000, 10000, or 100000, exc. 


to their particular Numerators, which Numerator is the 
Decimal required. | 


EXAMPLE I. 3 
What decimal Part of a Barrel of Peer is Five Gallons: 
Becauſe in One Barrel are 34 (Gallons, therefore the * 
Vulgar Fraction will be £ % 
Then the Proportion to "find the Decimal Fraction is as 
34: 5. 10000 
J 


34) 50 (147 facie 


92 - 
2 ** 4 M p 'T 1 Il. 
What decimal Part of a Gallon i is two Pints? 


In One Gallon are Eigbt Pins, therefore the Vulgar 
Fraction will be 2, i. e. 2, and the proportion is as 
: 100 | 

BY e (as Jags: 


'2{0 
EXAMPLE III. „„ 
What Gecimnal Part of a Pound yung.” is 15: 4? 
T2. 
1 WEI ö 
>, . | 15 


Or what decimal Fart of a Pound is 184 pence? 
Ne... e | 5 | In 


Te General 3 14 


3 One pound is 240 Pence, therefore the Vulgar 
9 . will be 217. and 2 ; Praporripa... as 240% 
L 184: 100000 : 


184 


bane, 16666 Anſwer 
1680 


EX AM BLE IV. 
What ge Part of a Pound te; is 3 47 
12 
: 7 
| ne, „„ 
as 960 : 163 :: 10000 : „1697 | 163 Farthings. 


| facit , 1697. 
| EN AM IE V. 


What decimal Part of a Foot is 3 Inches 7 | BE 
The Number of Inches in. One F oot is 12, therefore the 
vulgar ane will be J. i. e. 75 and the Proportion i is 
as 4 1: 100: 25. | 


45 1:09 (6925 facit 


ogar 


is as 


When a 0 Frattion is given to find the value : 

0 thereof. 

= "RULx--:: 3 

ce? : Multiply the Decimal its by ſo many of the next inſe: 
In rior Denomination as W1 

—_ gives | 


n ** pans of which the q 


— 2 . an En, 
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given Decimal is a Part, and from the Product cut off ſo 


many Figures as there were Places in the Decimal given. 
BXAMPLEF:::: 
What is the Value of ,752 of a pound Sterling? 
| 2 io 


_ 15,040 Shillings 
= 


480 Pence 
131920 Farthings. 
4. qt. So | 
: OO : 1,92 
EXAMPLE u. 
Whatis the Value of ,027 of a pound 8 
5027 
a 
„540 Shillings. 


20 
6,480 Pence 
1 4. . 1,920 Fantkings 
Anſwer do 6 1,92 
EXAM p L E UI. 


What is the Value of 952 of a Pound Sterling? 
1 — 408 | 


19,040 Shillings 
„ 

o Pence 
1,920 Farthings 


r * 
o x e r e r 
2 ä e N 6 
4 BY , : 1 * 2200 ol INES 202 MIS 
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8 . N 22 Er Nr 1.401 


kai 2 4: 1, 6 
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The General Gauger. * 
4 more ſtor Wa , to 1 the Value of 4 Pound Sterling. 


Double the Figure which ade next the Point in the | 
Decimal given; and if the next Figure towards the Right 
Hand the aforeſaid is 5 or more, add 1 to the Product; 
then what Figure ſtands in the ſecond Place, above or un- 
der 5, reckon ſo many Tens of Farthings, and what 
ſtands in the third Place from the Prick is ſo many Far- 
things; which, as often as they are above 13, make * 
by 1, or above 39, make leſs by 2. 


EXAMPLE. IV. 
What i is the Value of 482 of a Pound Sterling? 
| 9: 75 facit 
| 6. ** | 
EX AMPAL. E V. 


| What i is the Value of 875 of a Hundred Weight Aver: 
abo, Ns 


3,509 Quarters, 
2 ; 


14,000 pounds. 
EXAMPLE Vl. 
What is the Value of ,623 of a Barrel of Beer? 
4 
27492 Firkins 


| 51820 Gallous. | 


- 1,4 5.50 Pil ts. 
„„ 1 


„ 1 1 


4 


26 
T 


many 


Let 


be 6, 
leſſer 


To 
gures 


from 47, and place the Root, wiz. 
and the Work will land thus, 


And for a Diviſor, 1 


The General Gauger. 


To extract the Square Root, 
Oextract the Square Root of any given Number, is to 


find a Number, which multiplied into it ſelf ſnal! 
produce the Number given; and this is of great Uſe in 
Gauging, for finding mean Proportionals, &c. 
When a Number is given, whoſe Square Root is requi- 
red, you muſt firſt make a Point over every other Figure, 
beginning at Unity, and ſo many Points as you have, ſo 


Figures you mult expect in the Root required, 
emit. EXAMPLE, 5 
the Square given be 472738, which being pointed 


(as is above directed) is 472738, by which I conclude 
that the Root will have Three Places, becauſe the Points 
are Three which ſtand over the given Square. 

Tour next Bufineſs is to find the Root of the greateſt 
Square to the firſt Point; which in this Caſe you'll find to 


for. the Square thereof is 36, that being the next 
Square to the firit Point, wiz. 47; this 36 I take 
6, in the Quotient, 


472738 (6 
0; 


II . 


the laſt Remainder I muſt bring down all the Fi- 


in the next Point, and then tis 
472738 (6 

3 

117 

double the Quotient, and tis 

r 

_ 

1211127 


\ 


Then 


— ——— 1 — rh 4 ea 
2 rent 
——— — 


F 


* 
.* 
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< 4 


Then enquire how many times you can have 12 in 112» 
which you can have but 8 times, ſet your 8 behind the 
Diviſor, and alſo in the Quotient, and 'twill ſtand thus, 
vo. & 472738 (68 
in ni SCCNE CCS wc; 555 
| Multiply 128 by 8, and ſubſtract the Product from 11273 
and the Remainder will be 103, as in the following. 

e 472738 (68 
a8) 1127 
| 1024 
_—_— 

To the laſt Remainder, wiz. 103, I bring down all in 
the next Point, viz 38, and double the Root (wiz. 68) for 
a Diviſor, and it will ſtard thus, . 1 

472738 (68 
36 | 1 
128) 1127 
1024 


136) 10338 | „ 

Then again enquire how many times 136 in 1033 (for! 
$ is to be reſerv'd for the Square of the Figure that is ro be 
found) which is 7 times; which you muſt place in the 
mon and behind the double Root, and the Work is as 
elow ; | ; 3 | : 


472738 (687 Root 
128) 1127 
| e 
1367) 10338 
8 
769 remains. e 
e ut 


0-1 
* 


18 De General Cuuger. 


hat if more Exactneſs be required (as to have the Root 

5 eonſiſt of 6 or 7 Places of Decimals) bg may annex 12 or 
14 Cyphers to the Square given, and then extract, as by 
the foregoing Example you are directed, ſo will your Root 
conſiſt of whole Numbers and Decimals as followeth, * 


+ +727 38,00000000000000 (687,5594519 


— ere Note, That if the 
128) 1 Number of decimal Places in 
1024 the Number given are not even, 
— es ougli to make em fo, 6 
1367) 10333 putting one Cypher on the ele 
9569 * Side before you begin to extract, 


"RET Nee 


13747 56900 e Bo 
= | 68725 5 f 


e F. 
137505) 817500 - — 4 
687525 . 
1375109) 12997500 „ þ 
12375981 TD 


13751184) 62151900 
55004736. 
7147 16400: 
687559425 


137511885 ) 


1 ä — — 


— 


1375118901 | 2715697500 
| 5 1375118901 
13251189029 134057859990 
e 12376070121 


10297 15863 remains. 


LS” 
3 I 
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The Uſe of the Square Root. 


ROB. 1. 


2 o find a mean Proportional between any Two 
| 1 0 Numbe Wa © 


. 4 
5 P | RU L E. 


Moltiply ose of the! Number given by the W and 


B 5 ben 11085 We of that Product is hy mean eee 
a 


EXAMPLE. 
What is the Mean between 46 and 62? 


2852, 6 405 5 Ge. 
2 


F „ 352 IN 


EET TER s * 


. 


est) 4300 
{gs 


1068) ) 4490 : 


"ES. 13 - 
BS A 52 5 | <£ 

> Anſwer 3 3 
8 | | 8 

ABS: : 

Wee 2h : : 

2 5 
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20 The 3 Gauger. "i 
By the foregoing Rule you pl find the Means between ""H 


WS: 
& 1 38, 36 Ge. | 


1 8 
1 | 
; & got 555 30, . 
19 


2 
* be 54, 85 Se: 


7 PROB. | P: 

T o find the Diameter of a Circle which 2 be 
equal in Area lo any Oval, whoſe Conjugate and 
tranſverſe Diameters are given. 


ECG L: Ec 
Multiply the Conjugate by the tranſverſe Diameter, and 
extract the Square Root of the Product, which Root is the Di- 
ameter of that Cirele, whoſe Area is equal to that of the Oral. 


i 
= AB be the tranſverſe Diameter of an Oval, which 
let it be 46 Inches, and let CD be the Conjugate equal to 
| 32 Inches, I demand the Diameter EF of that Circle, 
| which ſhall be equal thereto i in Area. 


=. 


- — ol 
— £ — as " * - . 
8 EE 199 A* + OG Gr ecunar — ie — — TIC * 3 rr nnn 
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. La 


Oy. * 2 
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X 2 * e > a wo 8 0 
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| 21 f 5 
e Di- 1 
Oval. | F 


ich | 


al to 


eels. | I 
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7666) 71750 25 
b R O B. NE. 


75 find the Side of a Square EF, which 2 be | 


equal i in Area to any given Superficies. 
RULE. -- 


| Find the Area of the given Superficies, and the Square: | 
Root thereof ſhall be the Side of a Square whoſe Area-ſhall 


| Kun to that of the Superficies given, whether it be a 


; _ Gircle, Oval, Triangle, Parallelogram, Gc. 


EXAMPLE, 


5 There is a Triangle whoſe Baſe AB is 45 Inches, and: 
45 Perpendicular CD 30: I demand the Side of a Square: 
1 1 * ſhall be n in Area to the laid bean. 


2 


* 4 bY 


9 
of 
2 


22 be General Gauger. 


| 55 half the Perpendicular CD 
225 . 
8 
675, ooo (25,97 the Side EF of the Sq, 
5 
45) 275 
225 
$09) ooo 
bo 4581 
5187) 419 
30399 
Fot remains. 
77 | 2 R GK IY. i 
Having given (in a Right-angled Triangle) any | 
Tuo Sides, the Third may be found by the 47th | 
ef tbe firſt of Euclid, where *tis demonſtrated 
that the Square of the Hypothenuſe, viz. BC, 
is equal to the Sum of the Squares of AC and 
-"647 ._: - "np | 1 . 


3 "CASE. 1 
Let ABC be a Righ:-angled Triangle, in which AB the 
| Baſe equal to 24 Yards is given, and the Perpendicula” 
Ad, equal to 18 Yards; to find the Hypothenuſe BC. 


| 5 RU L E. „„ 
Add the Square of the Baſe to the Square of the Per. 
pendicular (of any Right-angled Triangle) and the Square 

* Root of that Sum is & Hy pothenuſe of the ſame Triangle. 


« * 3 
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n * 
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* 5 ES 8 
. . 4 
. 7 
5 os He OY, 


x Given the Hypothenuſe BC=3 30, and the Baſe | 


The General Gang, 


EXAMPLE. 


9 {a the Baſe=24 AC the Perpendicular 18 


24 | 18 


"A —— 
{-d 532 2 1 
He 


„ . 

” . — * 
5+ 2 K 96 * 1 
. 1 4 

3 

1 - 


48 "I 
its Square 576 _ ireSquare32s 
32+ 1 e 
) 900 (30 BC the Hypothenuſe required. 


PRO B. v. e 
CASE u. 


. to find the Fraue AC. 


RULE. 


3 From the Square of the Hy otbenuſe lub bac t the $quare : 
; of the Baſe, and the Remainder will be the Square of the 


Hr whoſe Square Root will be the an: of = 
it fel | +; i 


24 The General Ganger. 
_ EXAMPLE. . 
The Hypothenuſe =” be Baſe 24 = 
=» 5 
its Square 900 96 1 
= — 9 


40) AT 3 
224 


Adfwer, the Perpendicular AC is 18 Vards. 
. * 
n F 
The Hypothenuſe BC=3o, and the Perpendicular © 5 
AC = 18, given. to An the Baſe AB. 1 


2 From the Sq uare of the W take the square to 

of the i n then the Square Root of the Re. 1 
mainder, is the required. 1 
: EXAMPLE. Ts 4 
Hypothenuſe BC=30/ 4 Perpendicular 187 
| 30 1 | 180 
— +... - "6 
r 2 
8 Remame its ent : ===> +324 
- * Root "= 


5 
La 


* l 
* % 0 , 5 * + .v 1 ; . . 7 7 . - 1 
re . #4 „ > 2 & + 
pt 3 to *3 71 $; g 4 - 


= | 
" Anfner; 24 | is the Length of the Baſe BA requlied: 3 
; : P R O * 5 3 


WW 
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bh P R O B. VII. 
J # Y Given the ſlanting Side of a P vital or Cone, and 


J 6 . 


alſo the Length of a Perpendicular let fall from 


the Vertex lo the Center of the Baſe: To Find wo 


* the Diameter hs the __ 


r og 
2 
e 


5 2 4 
2 5 wr” * * 1 0 1 
4 1 e Jo 8 Sf 
E : c 2, 4 ez 
Re ae 2 e — 1 
P 
3 * e r 1 2 3 


2 * 
* N 
. 


RU L E. 
From the Square of the ſancfig Side, ſubtract the 
1 Square of the Perpendicular Line, then twice the Square 


3 Noot of the Remainder is _ Diameter of tho 1 Baie res 


. i 


nnn, ada 4 7 La 


[ 

af EXAMPT E. 

5 Let the ſlanting Side be AB=60 ; 1 Fi bernd 
ABB is a Right-angled Triangle) may be called the Hy- 


4 Foegute and let the ee ven $00 BB N 
f to find AD= + AC. | 81 Roe? 


ON 


its We 3600 — 
BD's Squ 2304 and 2304 is its Square. 


Rem. 1296 (36 Root Aba AC. 
9 therefore AC=72 requie | 


66) 396 
396 


8 


5 
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% 0 
det eee | 
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1 p R O B. VIIL 3 
Given the Bung and Head Digmeters ( of a Caſt, 
|= &c.) and 298 the FLO, to find the Diagonal * 
Tine. Wu 


n ae 
. ad OR FS 
* „ 
rn ein, 
9 2 
V 
by 2 


'To the Square of Half the Som of the 6 add. : 

the Square of Half the Length, then the Square Root of 
the Sum is the nen Line required. 

; EXAMPLE. 1 

5 Tet OD Head Diameter be AB=IK=42 Inches, the 

Burg Diameter CD=49 Inches, and the . EF= Bl WW 

234, What is A Line Cl? 


Pore, that=fi 8 
nifies Equal to, and . = 
r ſignifies to Add E A 2 S; 
| or More. | ** 


LL „„ „„ 66 „„ ELL YES EE „%% 
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The half Difference between the Head KI, and Bung 
CD is LK, which if you add to the Head KI, the Sum 
will be the Leg. II (of the Right-angled Triangle CLI) 
equal to Half the Sum of the Diameters, viz. CD-+KI. 
Ihe length is EF=BI ; Half of which is VIS CL, the 
other Leg. of the Right-angled Triangle CLI: By which 
you may find the Hypothenuſe CI, according to the Caſe 
of Prob. 4. 1 | | | 


LlI=45.5 2 Given, to find CT. 


CL=27. 8 mT 
CL 27 1 
„n) A ETE95%, 7 ns 
189 2275 
3 e 
— 180% 
| . 235 =. e LIE 
5 


2799.25 (52.907 V. 
702) 299 
7. 2 


1049) 9525 e 8 
94 | 


105807) Tooco 
TEES... 3 
V 
33 


The Diameters and Diagonal given, to find the 


Length, 


Tn this Problem you have IL, equal to half the Sum of the 4 


Diameters, and the Diagonal Line C1: to find CL, which 


oa rs * — q 8 
n 4322 


1 RE 
wil 
1 . N . 

f 5 = 

4 * or {i 
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28 The General Gauger. . 
will be equal to VI the Length BI required, and may 
de found by Prob. 5 or 6 foregoing. . 


9 Io extract the Cube Root. . 
NOTE, that a Cube is a ſolid Body, contained under 
"* ſix equal Squares, as the Figure ABCDEFG.. 

B N 


. * * 8 = y; EIT I or ns” 4-4 PR os TL 8 5 i Foo * 
TAP. 0 / IE 1 Ce IE TIDE 23.07 STR EB C e Ne Ea ee TIE IE T2 
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A Cube Number is that which is made dy multiplying 
any Number into it ſelf, and that Product again by. the 
Number given, and this laſt Product is the Cube of the 
Nuraber fo involv'd: So 215, 126, and 343 are the Cubes 
at 5, 6, and 7 produced as above, i. e. Nd oe, V7 

Root Root 6s Root —_ OX: 


8 
* n 
* pt 2 o 


its Square = 25 its Square = 36 its Square 49 a 


— — 


its Cube = 125 its Cube = 216 its Cube = 3433 'K 

By this you may know, that the Product of any Num- 
ber in it ſelf is called the Square of that Nymber; which 
; . | IE C | Square, 


7 
133 
1 
„ , x 


EAA 4 
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Square, multiplied by its Root, produceth the Cube, or 
third Power of the ſame Number, ec. „ 
To know of how many Figures the Root of any Cube 
doth conſiſt, you muſt point every third Figere, begin- 
ning over Unity, and ſo many Poin's as you make, ſo 
many Figures you muſt expect in the Root, IE > 
What is the Cube Root of 12812904? 
After having pointed every third Figure from Unity, 
twill Nand thus, 12812904, and becauſe there are 
three Points over the given Cube; I muſt therefore ex- 
pect that the Root ſhould conſiſt of three Places. 


5 OPERATION. : 
The next greateſt Cube to the firſt Point, or under 125 
is 6, whoſe Root is 2: This 2 I muſt place in the Root 


or Quotient, and take its Cube, viz. 8 from 12, and che 
Work will ſtand thus. a aun: on 


1401 2904 62 
To this 4 wich remains 4 1 bring down alto the next 
Point, and the Work will land thus, 5 : 


* ® 


- 3aJk2904 (4-5 * 


And the Refolvend is 81 8 
Nov for a Diviſor, I muſt ſquare the Quotient or Robt 
2, and that will be 4; which mul:iplied by 300, is 1200; 
to which add the Rectangle of the Root 2 in 
Sum will be 1260, for a Diviſor. | . 
Where, Note, that the Diviſor is always found by mul- 
tiplying the Square of the Quotient by 309, nd adding. 
that to the Product of the Quotient it ſelf in 30, as above 
and hereafter may be feen, | 
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30, and the Mi 
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30 be General Gauger. 
This Diviſor, viz, 1260, I find may be had 3 times in 4812 
for 3 in 1200 (the Square of the Quotient in 300) is 3600 
and 9 (the Square of the Root 3) in 60 is ö 540 
to which add the Cube of 3, viz. Wt, 
and the Sum is 0 | 4167 
which take from 4312, and there will remain 645 as below. © 


: | 12812904 
| * 


4812 
4167 


4 . 


„„ Remains 645 * . 
To this Remainder I bring down all to the next Point, 
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for a Refolvend 645904 EE 


Again, (as before) I ſquare the Quotient or Root, viz. 
23, and that is 529, which Square muſt be multiphed 
by zoo, and the Quotient it ſelf by 30; then the Sum 
of theſe two Products is 159390, for a Diviſor; which | 
(by Tryals) IJ find Þ may have 4 Times in the Re- 
ſolvend 645904 therefore as (above) 
529 x. 300 x 4 = 63480 
and 23 „ 30 x 162 i | . 
tcdto Which add the Cube of 4. 664. 
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EZ whick take from the laſt Reſolvend, and the Remainder 
will be o, and appear as below. 744 


I 28 12904 (234 


4812 
4167 


645904 


pr — — 


45904- 


my 


Where alſo note, that becauſe nothing remains, the- 

Number given was a true Cube Number. DE 
But if any thing had remain'd, you ſhould have ſet 3: 

Cyphers on the right Side of the Remainder, and then 


occed to find the next Figure to put in the Quotient, as- 
efore: Where you mult alſo note, that for every three 
Cyphers which you make uſe of this way, you will have- 
one decimal Place in the Root. But before you begin to 
extract the Cube Root of any Number, you may ſet 3, 6, 
9, or 12 Cyphers on the right Side of it, and point all as 


above directed, and then 


the Example following. 


proceed to find the Root, as in 
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Let it be required to neva the. Cube Root of 
Hog 


bas 3 (75,3237 Root, 
343 


748700 
7727 
— — 
404223000 
340295768 
63927232000 
Sog 67 


- 12867276733000 
nne 


; 952701916947 Remains, 


If the Number given, to have its Cube-Root extracted, 
8 Number of decimal Places, that are rot 3, 6, 9, 
or 12, ec, you muſt make them ſo by placing Cypher: 
en the right Side, and then point them beginning as in 
Whole Numbers. 


The Uſe of the Cube Root, 


The Diameter and Weight of a Bullet given, to 
. find the Weight of another Ballet, whoſe Dia- 


meter is alſo given. 
This is anſwered from the prop. 18. of the ach Book 


—— . DUO is Ty $13 its —ðuůPʃFEP . OA ABA eo 2A TI |) RB KK * ͤů—iu 


ring, i, e. 


g PW 0 A v ; . 
8 Te S2 T EI 5 co 7 r e ALS $/ Feen e 1 =>. 1 LI 2 
. F 2 x 88 a F. 7 fy IS Ih. 2 . 5 2 r y 8 4 8 . . 55 * 16: het 5 n = ; 
8 SE eo Ys Be ed eds Ok 5 : 70 gt TT „ 5 - : . M . . X . my ing "= 22 

S JJ d dd T WESTIN I 2 

P) is SLES $: 7 „ 3 7 Age Is wit 7 rag wa 1 3 8 N * 4* 5 ow 4 . „„ . . os ER * e 

et * © 1 AS r 9 > nn WC 5 2 a; . 2 2 I ba of 2 n 1 # 8 — 

5 ee 1. rnd. e eee , e . NI TS 2 Rn a II 
5 e Da #53 WAFS. * Eg 5 38 72 : . « 
; : ; * 


of Euclid; from whence W be drawn the Proportion 1 


As 


The General Gauger, 33 © 
As the Cube of the Diameter of the given Sphere or 
Bullet, is to the Cube of the Diameter of any other Sphere 
or Bullet, ſo is the Weight of that given Bullet, c. to 
the Weight of the other requir'd. | 


EXAMPLE. 


There is a Bullet whoſe Diameter is 4 Inches, and its 
Weight 9 Pounds: I demand the Wei zht of another Bub. 
let, whoſe Diameter is 7,5 Inches. TY 
the Cube of 4 is 64 | 
and the Cube of 7,5 is 421,875 _ . 
Then fay as 64 : 421,875 : : 9f. : 59, 3161 l. thus, 
65684) 3796,87 (59,326 Anſwer 
„ e 
596 
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cate Proportion of their Homologous Sides, i. e. as the E 
Cubes of their like Sides. e | 


From the above-mentioned Prop. we may infer the 
Propoſir ion following, vix. 8 | 
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is 90 the Content of the required Tun, to 8382,79 
Which is the Cube of the bottom Diameter of that Tun 
_ whoſe Content is go, and the Cube Root thereof is 43,77 
the Diameter required. | 1 3 


5 Cube of its top Diameter, viz. 30; fo is go the Content x 
of the other Tun, to the Cube of its top Diameter, whole þ - 
| Cube Root is 32,82. LES | 


20) ſo is 9o the Content of the other Tun to the Cube 


* quired 7 To prove which you now have the Diametet: 


PROB. I. 


There is a Conical Tun, whoſe Bottom Diameter A 
4s 40 Inches, the Diameter at the Top is 20 
Inches, and the Depth is 20: According 10 
which *twill contain 68,7 Beer Gallons, I 7 


would know the Diameters and Depth of ano- 


ther Conical Tun, | which will bold 90 Gallon; 7 


of Beer. 


The Solution of this Problem may be taken from Prop. | [2 
36. Lib. Mathe. Enucl. where tis demonſtared that 
ſimilar or like ſolid Figures, are to one another in tripli-- 


RUE. | 


As the Content of the given Tun, viz. 68,7 is to 5 
the Cube of 40 (the bottom Diameter) =640co ; fo 
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Again, for the top Diameter far 
As the Content of the Tun given, viz. 68,7 is to the 


Laſtly; for the Depth ſay, 5 : 
As 68, 7 is to the Cube of its Depth, ( viz, the Cube of 
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ot its Depth; whoſe Cube Root is 21,88, the Depth rc- 
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Ind Depth of a Conical Tun; which by the Rules follow- 


7 g, you'll find will contain near 90 Gallons, and the like 


ter pf any other ſuch Figure. 


. 


taken as the middle Fruſtum of a Spheroid. 


[ons to} By Prob. 8, of the Square Root find the Diagonal thus; 


1 Length 24: What's the Content and Diagonal? 


= Bung 26 Length 24 
Head 20 the Length 12 
Sum 46 e 
the Sum 3 its Square 144 
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its Square 529 
144 1 


673,00 (25,94 Diagonal of the Cask. 
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The Content of the Veſſel is 39 Beer Gallons. 
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To calculate Diagonal Tables or Lines for Casks, 


= the Bung Diameter be 26 Inches, the Head 20, and 
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Having by the Bung, Head, and Length, above given. 


found theſe. two Requilites, viz. the Content of the Cask 
and its Diagonal, you may find the Diagonal Line of any 
other Cask, whoſe Content is given by the Proportion 
following, wiz. as 39 is to 1745426, ſo is 1, 2, 3, 4, 5, 


6, 7, ec. the Contents of another Spheroidal Cask to the 


Cube of their Diagonals,, whoſe Cube Roots will be the 
Diagonals for the Contents given; which you may col- 


lect into a Table or pon upon an Inſtrument, as occa- 
_ Hon requires. But 


ere, note, that though I ſhall give 
one Example here, and perform it according to decimal 
Arithmetick, for Order's Sake, yet this Sort of Work 
may be beſt managed by the Logarithms, as you may ſee in 


Mr. Marmaduke Hodgeſon's Book of Gauging, P ag, 67, 68. | 5 


EXAMPLE. 


Let it be required to find the Length of the Diagonal 
Line of that ſpheroidal Cask, whoſe Content is 20 Gallons. 
Say, as 39 the Content of a ſpheroidal Cask, is to the 
Cube of its any N Line, 17454:0; ſo is 20 the Con- 


tent of another ſuch Cask, to 895 1, the Cube of its Dia- 
| Zonal, whoſe Cube Root is, 20,7 the Anſwer. 


Buy this you may know, thatif you let fall a Rule (ha- 


ving only a Line of Inches on it) Diagonal-wiſe from 
the Bung, and find that the Length of that Line is 20,7 


Inches, that the Content of that Cask is 20 Beer Gallons. 

This may be better .underſtood, and done with much 
More Expedition when I come to ſpeak of the Sliding- 
Rule. And here note, that to find the Side of a Cube 
which ſhall be equal in Content to any given Solid, is on- 
ly to extract the Cube Root of the Content of. that Solid, 
whether it be a Cone, Sphere, or Cylinder, Cc. 


The 
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The Gemeral Ganger. 
The Rule of 7H R EE. 


J Need not go about to define this Rule, ſince the very 
Name is a ſufficient Definition: However, ſame Quel- | 


tions proper to it are as follow. 


R O B. I. 


"A LE” * J. 
If 42 coſt 172 : 16 : what will 47 colt? 


CS r 


112 172,8 ina decimal Way, 


2. ..-47 
448 12096 
47%4% Ogn. | 
4704) $121,600 0 17265, i. e. by ReduQion; 
„„ 
—— . . 4. 3. „ 
34176 1: 3 
32928 N N | 
12480 
9408 
30720 
28224 
24960 
23520 


1440 
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If the Duty of 16 Buſhels of Malt be 8 — what 
is the Duty of 7 32 at that Nate? | 
B. 5 B. 
If 16: 27 
| | =p | 
— ! ᷑. J. d. 
16) 292,8 (18,3, 1. e. 18: 6: oo. for Anſwer, 
: "2000 
O0 


If 255 Duty of 32 Barrels of X Beer be worth 
2: 
105 what's the Duty of 12,56 Barrels? 
B. . I. . 
If 32 give 7: 12, i, e. 7.6; what will Fre give? 
25 | 7.6 
43536 
„ 
32) 551.456 ( 17,233 
2370 
o loo 


„ 4. l. 


If the Salary of an Officer be 48,5 der Annum, what 
ruſt be paid En ior 232 Days? 


2 * 4 
8 p 9 N e 277 FO L * 
5 2 8 ans FS * 7 ö 8 W The. 7 


lat 17,233 3 which by Reda gion is 17 4 7 3. 63 | | 


5 5 4 * 
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d. 5 
17 365 give 48,5 what wil 232 Days? 
232 
970 
1455 
970 
365) 11252000 205 (30,827, anſwer, i. e. 
1095 5 
| 3020 „ So gy 
2920 30: 16:61 
| 1000 
239 
2700 
25559 


\ 


145 
If the Du 2 of 172 Buſhels of Malt de 


5 


ef . 
3 B. 
If 172 give 433 what will 92 gire d. 
1 
387 


— 0, od 


174) 395-6 (243-3 e. 2 : 6. for Anſwer, 


8 
08: 


5 
0: 5. $34 what will the Duty of 193 V 
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3 6 
—1f- 4 Duty of 92 Buſhels of Malt be a 5 . N. 253 3 


* 
{ 
' 
i 
1 / What is the Duty of 172 Bufhels? 
WH B. l. B. 
| If 92 give 2,3; what will 172 give? ; 
| 253 
1 344 | 5 
2 eee (4:3 0b 4.6. 4: 06: 
| 2700 „ 
| {0 | Ry p 
If the Intereſt of 100 Pounds be el. per Annum; what 
8 may I demand for the Uſe of 45 J.: 105. . e. 45:9 l. 
for one Year at that Rate? | 
— J. int. J. 
| 1 oo o give 55 what 45, X | 
1 7 | 7 
108% 129,5 (2299, i, 1 b. 4 os : 10: 32 7 
1 3 5 4. | 21 
1 Anſwer 2: 05: 10: 32 - Bp 7 
| Having the Diameters and Depth of a Conical . 
Tun; To find the Depth or Heighth of tbe 
WM. Ghole Cone, of which * a Ti un is a Fru. 1 
92 um, | 2 G 
| | ha 
EXAMPLE. $ 


Tot ABCD be the Fruſtum of a Cane, and let the Dia- 
8 at the Baſe AB be 40 Inches; that at the Top! 
=35. and let the Depth OP te 27: I demand the Þ Al 
Reise of a Cone, viz. ON, the Diſtance of the Vertex | tac 
N, from the Center of the Baſe O. | 


RULE. 


The Generd! Gauge. 41 
| "RULE. a 
Say, as Half the Difference of the Diameters DC, and 
AB, i. e. A d or B c is to the Depth of the Fruſtum c 4 or 
De: So is Half the Diameter of the Baſe AB, i. e. AO=SBOz 
to the Heighth of the whole Cone NO. 3 
: | . 
Greateſt Diameter 40 
Leaſt Diameter 37. 
Difference 7 
| Halt the Difference 2,5 
1 | Half the Baſe AB is 20; then fay,. 
At + C8; 3 AO-+ NO., 45 Es 
W : 27.55 $0 316. 


20 
2,5) 540,0 (216, anſwer, i, e. NO the Heighth re- 
o45(0 5 33 = FqQuUIEYs - 

{0 ©. nh. 


Here you may note, that the Triangles A, N, O, and 
A, C, d, are Similar, and therefore the Proportion pre- 
ceding is grounded upon Prop. 4th of Euclid 6 where 


lis demonſtrated, that the Sides of Equiangular Triangles 


are Proportional. 


Having the Heighth of a Cone, and the Diame- 
ter of its Baſe, to find the Diameter at any 
Depth. © 1 3 ͤ Ü45 ol 


The Solution of this Problem depends upon the ſame 


Seometrical Principle with the laſt; and conſequently may 
| have the ſame Figure to inform the Mind, ©" 


. %%%/éͤê 1 x EET 
Let the Heighth be NO z 16 Inches, and the Diameter 


| AB=4o; to find the Diameter CD at 27 Inches from 


— . a 


"+ WE 
f 4 yy 
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: 1 3 
* = 


42 The General Gauger. 


t, Take 27 c d=þ o, out of ' NO=216, and there 


| 


be 9 a 2h 
* a> | 
nen 


* 80 189, the Side Np of the right-angled Triangle 


2, Siy, as the Side NO=216, is to half the Diameter 


 AO=20, fo is Np=189, to Cp=17,5, which is half the 
5 3 CD; which double gives 35=CD, the Diameter 
requir'd. | 


By the laſt Example you may find the Diameter at every 


F or 10 Inches Depth of any Conical Tun; and this will 


' 


be of great Uſe in the Practice of Gauging. 


Ad=Pc=2,o 
| Cd=Dc=p 02=217 
_ Np=189, 


Te TO 


Having the Diameter of a Circle to find its Cir. } 


_ cumference, 
RULE. : 
Say, as 1 is to 3,1416, or as 113 to 355, or as 7 is to 


22; ſo is the Diameter to the Circumference, 


N 


| Let the Diameter AB of the Circle ABCD, be 32 In- 
ches, what's the Circumference? 5 9 8 


. 


As 
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CES | 
WE CO EEE, = « 
2 2 5 — 8 

2 n - A : 

2 "= Ext; 5 e 2 * —9 . — « 


1. As 1: 


Facit 100,53 12, by the firſt Way. 


2. As 113 7397 i 
2 
710 
©", FOGF 5 | 
113) 11360,0000 (1005369, by the ſecond Way. 
... 0£0060xF lo(Z of 5 
006311(8 
ocoi(o 


— 


3. As 7 122: : 32 
| 22 


5 
64 | | 

7) 7 704-0000 (100,57 14 by the third War. 
 voqgnz(2 


44 The General Gauger. 
This laſt Way I would recommend, being eaſy to re- 


member, yet not ſo exact as either of the other, ut near 
enough for indifferent Uſes. | | 5 


Having the Cireumference of any Circle to fund : 


_ the Diameter. 


Say, as 351416 is to 1, or as 355 is to 113, 0 or as 22 


is to 7, ſo is the Circumference of any Circle to its Dia- 
meter. | 


EXAMPLE, 


meter? 
1. As 3.1416: 
321416 ) 97, Cs ap 30.875 Diam. — 0 ert 8 
| 02752028(0. 
27527 0⁰f 
23880 
180 
(3 


2. As 355” 013 : 97 


Torr. 
355) Tog61,000 (30 76 Diam. the ſecond Way. 
o031Iof(o 


317102 
2200 


3 A8 22:7: 97 


EC © 
. Iv 679,000 (30, 0863 Dum. the 3d Way ” 


_ 01948(4, 
11011 


Let the Circumference be 97 Inches, what's the Dia- 2 N 


| To 


FLY 


To 


To find the Duty 75 any Number of Beben of | 


Mall, fuppeſi ng as given in the Groſs. 
R ULE. 


Multip ly the Number of Groſs Buſhels by , ,02; and the 
2 product wil be the Pounds or Decimal Parts of a Pound 
+ Sterling; which is the Duty thereof. 


EXAMPLE, 
What 8 the Duty of 437.5 Buſhels of Malt Groſs? | 


502 3 
— J. 4. PL 
Anſiver 8,550, i. e. 8 o 


kuylag the Duty of any Number of Buſhels Neat, and 
the Groſs alſo, you may find the former Mulyplicator by 


asking the Queſtion follow ing; viz. 


What Number is that by which if you multiply tbe 


Groſs Product ſhall be the Duty? 


By this you know, that if you divide the Duty of the 
Neat in Pounds or Parts by the Groſs, the Quotient will ; 


be oz a common Multiplicator i in this Cale, 1 


E x. 
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Let the Groſs be 20 Buſhels, the Neat 16, and the 
Duty 8 Shillings ; that is, ,4 of a Pound Sterling, which 


(o : 
The Uſe of the Sliding Rule. 


_ firſt with 


NUMERATTION upon the Lines. 


Numeration by theſe Lines may be underſtood by this 
bone Thought, viz. That what Denomination fo ever the 1 
_— at the. Beginning of the Line is, that in the Middle will 

be ten Times, and that at the End will repreſent an hun- 

dred Times ſo many; which, if underſtood, *tis not 
hard to know what: the intermediate Figures and Parts 
8 


To fiad the Place of 25. you may call the 1, at the 
Beginning of the Lines but 1, then will that in the Mid- 
dle be 10, and the 2 which ſtands upon the ſecond Ra- 
dius, will be 20; then count five of the grand Diviſions; 
Where ſtop, for that is the Place which repreſeats 25. 
Where note, that if you had eftcemed the 1 at the Be- 
ginning of the Line but 1, that is, one Tenth, the Place 
which now repreſents 25. would then ſignify but 2,5; 


divide by 20, the Groſs 20) 40 (,02.is the Multiplicator . 


T he Ingenious Mr. Everard has ſufficiently . handled this 
Zubject, therefore I might have ſaved my ſelf that Trou- 
ble3 but becauſe *rwill be expected, and the Book more 
uſeful, I ſhall ſay fomething to that Purpoſe, and begin. 


by =» Pa we 23 OF tan ys 


NT 3 E ak Le 4 Lincs a TCR A 
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alſo, if you had eſteemed it as 10, then would the we 


; bd n 


$3 
$7 
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8 
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of 25. be 250 if 100, then 2500; if but oi, then but 
{ 2 525, Fc. 5 


Þ: be 100, then will that on the Middle be 1000, and the 


ö 2 and then you'll come to the Place of 3650. Now you 
i fion ; (for in this and the like Examples, where we are 


de find 4 Places, that which is Unite muſt be taken by 
” Eſtimation) ſo have you the Place of 3652. 7 


3 Find upon the ſame Lines the Place of 1 5737. 


. not be ſure of the 4th Place. However, what has been 
aid is ſufficient to explain Numeration. e 


| Inſtrumentally) depends upon Euclid's Elements, Prop. 1. 


| propos'd, whereof one is divided into diverſe Parts, the 
Rectangle contained under thoſe two Lines, is equal to 
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: Ex AMT TE H. 
Find upon the Line A or B, the Place of 3652. 
Firſt, eſteem the 1 at the Beginning of either Line to 


3 Which is on the ſecond Radius is 3000; from which 
count 6 of the grand Diviſions and a Half (towards 4000) 


muſt imagine the 2 to be alittle beyond that half Divi- 


E X AMP x E III. 


Firſt eſteem the 1 at the Beginning of the Line to bs 
1000, then will that in the Middle be 10000, and F of 


the grand Diviſions will be 5000, i. e. 15000; then is 
3 and Half of the intermediate Diviſions the Place of 
Joo, i. e. 15700: And as for the Place of 37, you muſt | 
by Eſtimation take it a little farther forward. So will 


you come to the Places 157371 But here you are to note 
that you can't exactly find the Place of any Number 
which exceeds 4 Places; and in many Caſes you will 


MULTIPLICATION by te Lins, | 
This Rule (whether to be perform'd Arithmetically or” + | . | 


Lib, 2; where *tis demonſtrated, that if two Lines be 


6 33 1 

; | a the 
| 4 
| 


48 The General Gauger. 
the Rectangles contained under the Line which is not 
divided, and the Parts of the Line divided. 


The Proportion is, as 1 is to the Multiplier; ſo is the 


Multiplicand to the Product. 

| EXAMPLE. 
Let it be requir'd to multiply 26 by g. 
LE ) 7 88 
Set 1 (upon the Line B.) to 9 upon A; then againſt 
26 upon B, is 234, the Product ſought upon A. Where 


note, that when the Product conſiſts of three Places, the 


Rule will inform you what two Figures ſhould poſſeſs the 
Places of Tens and Hundreds, but what ſhould poſſeſs the 

Place of Units will ſometimes be doubtful ; therefore, 
that they may be always certain what that Figure ſhould 
be, you may in your Mind multiply the unit Figure of 


the Multiplier by that of the Multiplicand, as above. 


multiply 6 by 9, and the Product is 54; by which! 
know the 4 will poſſeſs the Units Place of the Pro- 
duct. %% Hy 
BG. GET ENELY I 

Let it be required to find the Product of 52 in 26, 


3 R UI E. : 
Set 1 upon B. to 26 upon A; then againſt 72 on Þ 


is 1872 upon A; and ſuch is the Rectangle of 26 in 


72 
lowing. | 


5 . | 
Obſerve how many Figures above Units are in the 


7%, It ſometimes ſeems doubtful how many Figures ſhould = 
be in the Product; to remedy which take the Rule fol- 5 


Multiplicand, and how many in the Multiplier; then for : 
FE 8 l every 


11 
2 


* 
3 
7 
N 
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every one as there is in both, (above Units) reckon one 


in the Product; and for the Units in both, reckon one more. 
And laſtly, if the Multiplicand is found againſt the Pro- 


duct in the ſame Radius on which the Multiplier was, 


you'll have no more Places than you had by your former 
Account. Bur if it falleth beyond that Radius, you muſt 


account (for that) one Place more; as in the laſt Example, 


for the 2, I reckon 1, and for the 7, 1, i. e. 2. then the 
2 in 72, and 6 in 26, are both in the Place of Units, for 
which I reckon one more, i. e. 3; then when my Rule 
is ſet, i. e. when I ſet 1 on B, to 26 on the firſt Radius of 


the Line A, I find 72 upon B will not fall upon the ſame 
Radius, on which 26 is, but the next beyond; for which 
IJ reckon another Place in the Product, which add to the 
3 2s before found, and the Sum, wiz. 4, will inform 
me, that the Product will conſiſt of 4 Places, viz. 1872, 


as above. „ A „„ 
DIVISION by the Lines. 
In Diviſion, the Qnotient contains Unity as often as the 


Dividend does the Diviſor : It follows then from the th 
Definition to the th Book of Exclid's Elements, that the 


Quotient is in Proportion to 1, as the Dividend is to the 
Diviſor; from whence then we may alſo deduce the Pro- 


1, ſo is the 


portion following, viz. as the Diviſor is to 
Dividend to the Quotient, 


X XAMPLE, 
Divide 336 by 12. ” 


15 „ 
Set 12 upon B, to 1 upon A; then againſt 
youll find 28 upon A; which is the Quotient required, 


| You'll know how many Figures ſhould be in the Quo- 
tient 


c. 
F | 


D 


33 6 upon B, G8 
by ſetting the Diviſor orderly under the Dividend, 9 
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ES EX AML E I. 
5 1 48627 by 96. 
R UL E. 
set 96 upon B, to 1 upon A; then againſt been on 


B. you haye 506,53 the Quotient required upon A Tt. Th 


26) were given to be divi- (+: 33. (Fc. 

if ded by 6, you'll find < 8. 
$4 I Quotients to be ! 16. 8 

REDUCTION of Decimals by the Rule, 


Let this vulgar 9 viz. 4. be given to be redu- 
ced unto a Decimal, - 


R UL E. | 
As the Derominator 4, is to its Numerator . fo is 


1,00 the decimal Denominator to 75 the decimal Nu- 
merator: Which is the Decimal of 2: Where note, that 
every Decimal will be as little in Reſpect of 1, as the 


Numerator is in Reſpect of the Denominaror of 1 its vulgar 


Fre ction. Set 4 upon B, to 1 upon A, then againſt 3 up- 
on B, is,75 on A; and that is the Dreimal of 4 : For as 


3 the Numerator is to 4 its Denominator, ſo is 775 a deci- 
mal Numerator to 100, its Denominator, Cc. 


EXAMPLE II. 
What's the Decimal of 18 Shillings making a Pound 


Sterling the Integer ? 


The vulgar Fraction is 28; therefore ſet 20 upon B, 


to 1 upon the Line A, then againſt 18 on B, is „ on A; 


which i is the Decimal required, 


E x AMP 4 E. III. 
What decimal Part of a Barrel is 12 Gallons ? The 
vulgar Fraction is „ therefore {et 34 upon B, to 1 r. 
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on A; then againſt 12 on B, is ,35, ec. on A; which is 
the Decimal of 12 Gallons required, 
To find the Value of the Decimal of a Pound 
Sterling. 
EXAMPLE. I. 
What is the Value of „27 of a Pound Sterling? 


1. Set 1 upon B, to 20 upon A; then againſt ,25 on 


B, is 5,4 on A, i. e. 5 Shillings, 4 Tenths. 
2. Set 1 upon B to 12 upon A; and then apainſt 4 


on B, you'll find 4,8 on A, i. e. 4 Pence, and 8 Tenths 
of a Penny. 1 


3. Set i upon B to 4 upon A; then againſt 8 on Bis 
3,2 on A, i. e. 3 Farthings, and ,2 of a Farthing. And 
thus by the Rule you find, that the Value of ,275 of a 


Pound Sterling, is 5 Shillings 4 Pence 3 Farthings, and 


„1 of another, 


EXAMPLE II. 
What is the Value of ,62 of a Barrel of Beer? 
1. Set 1 upon B, to ,62 upon A; then apainſt 4 upon 


B, is 248 on A, from which (according to Multiplica- 


tion) cut off two Places, and then tis 2,48, i. e. 2 Firkins, 


and ,4.9 Parts. 


2. Set 1 upon B, to ,48 on A; then agzinſt 8,5 on B, 


is 4080 on A, from which cut off three Places, and then 


'ciill be 4,080, 71, e. 4 Gallons and ,080 of a Gallon. _ 


So the Value of „61 of a Barrel of Beer is 2: 4: 08. 


And according to this Method may the Value of any De- 


imal be found, either in Weight, Meaſure, Money, or th 


Time, to a very inconſiderable Matter. 
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The Rule of THREE by the Lines. 


The Rule of Three by the Lines muſt be perform.« by 
the Method following: viz. 


Set the Firſt Number on B, to the ſecond on A, then a- 


gainſt the third Number on the Line B, youll have the 
tourth required on A, 


EXAMPLE I. 


Tf the Duty of 16 Zuſpels of Malt be 8 billing 


bat 8 the Duty of 47 Buſhels at that Rate? 


: OPERATION. | 
Set 16 upon B, to 8 upon A; then againſt 47 on B, 


you'll find 23,5 on A, i. e. 23 Shillings 6 Pence, the 


Anſwer. 


EXAMPLE Il 


If the 8 to find the Circumference of a Cir 
cle be as 113, to 355; I demand the Circumference of 2 
Cir cle, whoſe Diameter is 26, | 


OPERATION. 


set 113 upon B, to 355 upon A; then againſt any | 
Diameter on B, youll have its Circumference on A: 80 


againſt 26 on B, you have 81,68 on A, the Circumfe- 
rence required. 


E X AMPLE UI. 


Having the Circumference of a Circle to find the Dia- 
meter, the Proportion is as 355 to 113; fo is any Cir- 


cumference to its Diameter. 
Let the Circumference be 96, what's the Diameter? 
OPERATION: 


Set 355 upon B, to 113 on A; then againſt a. any Cir- 
cumte:cnce upon the Line B, you 1. have its Dlamcter 


0. 
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on A; ſo againſt * on B, you'll find 39.5 on A, the Di- 
ameter req uired, 


EXAMPLE IV. 5 Me, 
The Proportion between Beer and Wine, is as 9 to 
11. 
Suppoſe by the following Rules, that I found a Veſſe] to 
contain 42 Gallons of Beer; I demand how IP Gallons 
of Wine the ſame will hold. 


— . 2 
KCC 


r 


OPERATION. 


Set 9 upon B, to 11 upon A; then againſt 42 on B; 
you'll find $1,33, 1. e. Fl Gal lons, 33 Parts of Wine on 
A, the Aniwer, 


To find the Area of a Circle in Beer and Vine 
Gallons, and Malt Buſhels. 


of nr 7 ue AAR 


racy RTE 
= 2 r 


* 8 q e 
- edt 


3 ͤ — 


K U E. 


Say, as the Gauge Point (proper to that Denominats- 
on in which you'll find the Area) on the Line D, is to x 
on C ſo is any Diameter on D, to its Area on . 


EXAMPLE. 


There 1s a Circle, whoſe Diameter is 56 Inches; hot 
is the Area in Peer and Wine Gallons, and Malt Buſhels? 

For Beer, ſet the Gauge Point, viz, 13,95, marked with 
AG, on the Line D, to 1 on C; then againſt 56 on D, 
you ll find 8,73 on C, and as the Rule is now ſet, it may 
ſerve as a Table of Circles Areas; for againſt any Diameter | 
on D, you'll find its Area on C. 

For Wine, ſet the Gauge Point, VIL, 17.15, (markd 
with WG) on the Line D, to 1 on C; then againſt 56 on 
D, 15 find 1 10,666 on C, the Arca requir' . 


„„ 
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For Malt, ſet the Gauge Point, viz. 52,32 (mark d 
with MB) on D, to 1 on C; then apainſt 56 on D, you'll 
find 1,145, on C, the Area requir'd, Here note, that if 
you'd have 2, 2, 4, 3, gc, of the Area of a Circle, you 
muſt ſet the Gauge Point, to 2, 3, 4, 4 Cc. of 1, and 
2 againſt the Diameter you'll find the like Part of its 
ea, | 


To extra the Square-Root by the Rule. 5 


This Rule is grounded upon the 4th Prop. of the 2d 
Book of Euclid Elements, but may be performed thus: 
Set thoſe Lines, whichare noted with the Letters C and D, 
even; i. e. ſet 1o at the End of the Line D, to io which 
is at the End of the Line C; then theſe two Lines will be 
as a Table of Squares and their Roots; for againſt any 
Square on the Line C, you'll have its Root on D. 
When note, That when the Figures in the Number given 
are even, i. e. when they conſiſt of 2, 4, 6, or 8 Figures, 
(being Integers,) look the ſame in the ſecond Radius of 
the Line C, and againſt it you'll have the Square Root 
thereof on the Line D. „ 1 | 


= "EXAMPLE. es, 
Let 64 be given to have its Square Root extracted. 


FF „ 

Having ſet the Lines C and D even, find 64 in the ſe- 

cond Radius of the Line C, and againſt it upon D, you'll 
find 8, the Square Root requir C. 


In like manner 
as the Rule vow | 
ſtands, you'll find 


" are the square 
Roots of 


A oung 


e- 


4's 


en | 


r 


fiſting of, 1, 3, 5, 7, or 9 Places, you muſt find it in the 


firſt Radius of the Line C, and againſt it you have the 
Root et ae on the Line D. 


E X A M „ 
Let 144 be given to have its Square Root extradted 


OPER ATTON. 


Find 144 upon the firſt Radius of the Line C, and a- 
gainſt it on the Line D, youll have 12, the Root requi- | 
red. 


201 64 


So will 4: e the Square Roots of N Gar 
10. 3 100 


To know of how many Places the Root will conſiſt, 


you may (before you handle the * _— point the 


5 given, as is before directed. 


The Uſe of the Square Root by the Sli- = | 


Ging Rule. 
PROB. I. 


To find « a mean Proportional between any two = 


Ek Numbers, 


RULE. 


"Vet lier of the two given Numdert upon \C, to ls” 14 
ſame on D; then againſt the other Number er on C. _ - 
you'll find the Mean requir dn . 1 
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When the Integers in the Number given are odd, as con- 
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EXAMPLE. 
Find a mean Proportional between 64 and 156. 


OPERATION. 


Set 64 upon the Line C, to 64 on D; and then againſt 
256 on C, you'll have 128, the Mean required on D. 


PROB. II. 


Given the Conjugate and Tranfoerſe Diameters of 


an Oval, to find the Diameter of 4 Circle, 
Which ſhall be equal to the Oval in Area, 


* 


E X A M PL E. 
Let the Conjugate Diameter of the Oval be $2.55 and 


the Tranſverſe 210. 


OPERATION. 


l get 72,5 upon the Line C, to 52,5 upon the Line D; 
then againſt 210 upon C, you'll have 105 on D, which is 


the Diameter requir'd- 


P R O B. III 


| Given AB the Diameter of a Circle, and AF, 


the verſed Sine of its Segment, io find DH the 
Chord Line, Let AB be 46 Inches, and AF, 


8; (DF is a mean Proportional between AF 


and BF by the 130% of Euclid the 61h, 


ns OPERATION. 
set 8 ou C, to 8 upon D; then againſt 36=BF on 


3 


o 
45 
207 
2 
SHE 
E877 
= 
9 
» 8 . 
RAN 
» 2.4 
3 
8 Fa 
— 
k 7 
-& 7 "7 
a - 
FD 
mY 
2 
J ty 6 
- 
. 33 
£< 585 
J IRE 
4-1 
* 8 
W 27 
S TEC 
F 
. bh, 
* 
1 
. 
8 
3 
5 
16584 
+ £ TJ 
3 < 
£2, i 
9 
N 
5 - 4 
f * 
2 
8 
7 ” 
DB 
3 : 
8 
” 


1 . ws." — 
F \ * "4 * 
4 . . N 
„ 
o of 


— 


3 


IU - 


To extract the Cube Root ö by che Lines 
E and 8 


CENERAL RULE. 


Place the two Lines, viz. E and D, even; i. e. place 1 
at the Beginning of E, to 1 at the Beginning of D, then a= 


gainſt any Cube upon the Line E, you yl bavei its $ Root up- 
on the Line D. | 


EXAMPLE 5 


What's the Cube Root of 1728? Set the Rule even a6 
above directed, then find 1728 upon the Line E, and a- 


gainſt that on the Line D. you'll find 12, the Cube Root 
required. 


Ex XAMPP L E II. . 
What's the Cube Root of 6592 ? Set the Rule, al | 


be General Gauger, 55 


0. you'll have 17,43=DF, on D; which doubled, gives 
DH the Chord Line 8 which is 34,86 Inches. 


4 xpaiaft 6592, upon the Line E, you'll find 18,75 upon [of 


the Line D + WIRES. the Cube Root required: ” 


: Here 2 


f 

| 
= 
4 
. 
J 
or 
: f 
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Here note, That when the Integers in the given Cube 
conſiſt of 1, 4, or 7 Places, you muſt find it in the firſt Ra- 
dius of the Line E; if of 2, 5. or 8, in the ſecond Radius 


of the Line E: But if of 3, 6, or 9 Places, then in the 


third Radius of the ſame Line. And here alſo you mult 
point your Cube, as. by the Pen you were before taught, 


= to know the Number of Places 1 in the Root. 


| The Uſe of the Cube Root by the Sliding 


Rule. 


n OB. I 
There is a Bulle whoſe Diameter is 4 Inches, 


and Weight 9 Pounds; what is the Weight of i 


another Bullet, whoſe Diameter 75 16 Inches * 


RUL E. 


set 4, the Diameter given, on the Line D; to 5 of. 2 
Weight of that Bullet upon the Line E; then againſt 16 


upon the Line D, you'll find 576 upon the Line E; and 
that is the Weight of the Bullet required. 


: There is a Bullet whoſe Diameter is 8 Inches, 
and Weight 72 Pounds; 1 demand the Weight 


of p R O B. . 


of another Bullet (of the ſame ) whoſe 
Diameter i 15 4 ebe. 


RULE. 


set 8 (che civen ase upon D, to 72 the Weight 
5 of its Bullet on E; then 3 + upon D, you'll find 9. 
| ypon 


8 


tt) vw 


cl 
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upon E, the Weight required. And, as the Rule now 
ſtands, you may find the Weight of all Bullets of that Me- 


tal; for againſt the Diameters upon D, youll have the 


Weight on E. 


3579 
17,57 ] 
30,370 
(48,23 


Inches, 
the W eight 
will be 


Thus, if the Diame- 
ter of a Bullet be 


W 2 


PR OB. II 


Having the Diagonal Line of a Cast taken as the 
middle Fruſtum of a Spheroid in Inches, 10 


find the Content thereof in Beer Gallons, 
RULE, 


Set 22,93 upon the Line D, to 27 upon the Line E; then 


againſt the Diagonal of any ſpheroidal Cask upon D, you'll 


| hive the Content thereof upon the Line E, in Beer Gallons, 


EXAMPLE. 


Let the Diagonal of a Cask be 20 Inches; I demand the 


Content thereof in Beer Gallons. 


OPERATION. 


Set 22,93 upon D, to 27 upon the Line E, then againſt 
20 (the given Diagonal) upon D, you'll find 19,91 upon 
E. and tlat is the Content required. 

now ſtands, you'll find, that it the Diagonal Line in In- 


ches of any ſuch Veſſel 5 


1 Ss 2 0 
9 The Content thereof F 3 


048,594 


N 


CC 8 


And as the Rule 


The 
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he foregoing Examples depend on the ſame Principle, yl 


on which I ſignified the former Problems in the Uſe of 
the Cube Root Arithmetically did: i. e. that like Solids 
are in triplicate Proportion of their Homologous Sides; 
and on the ſame depend thoſe which follow. | 


ROK. IV; 


Having the Diagonal of a Veſſet in Inches, to find : 


the Content thereof in Wine Gallons. 


Set 15,9 upon D, to 11 upon E, and then againſt any 
Diagonal Line in Inches upon D, you'll have the Content 

of the Veſſel on E, in Wine Gallons, 5 
e EXAMPLE I. 

Let the Diagonal of a Cask in Inches be 50, 49; I de- 
mand the Content in Wine Gallons 

4 OPERATION 


Set 15,9 upon D, to 11 upon E; then againſt 50,49 up- 


on D. you'll have 352 upon E; and ſuch is the Content 
required in Wine Gallons. | | 
NB XELMPLE u. — 
| _ Suppoſe the given Diagonal was 9,01; I demand the 
Content in Wine Gallons. _ k 
5 OPERATION: 
Set 15,9 upon D, to 11 upon the firſt Radiut of the Line 
E., then againſt 9,01 (the given Diagonal) on D, you'll 


find 2, upon the Line E, for the Content of the Veſſel in 


Wine Gallons. | 


The two laſt Problems will be of great Uſe where 2 


four Foot Rule is not at Hand, to find the Content of 


Cask 
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D projected) only by knowing the Length of the Diagonal 
Line in Inches. But inſtead of theſe Lines, there's now 


commonly inſerted a Line of Numbers and Segments for a 


ſtanding Cask, of which I ſhall ſpeak in its proper Place; 


but theſe are not (in my O_o) ſo neceſlary as the Fu. 


e d an . 


There is a Conical Tun, whoſe Diameter at le 


Top 15-20 Iuches, that 0 
ches, and the Depth 3o : By which the Con- 


tent (in Ale Gallons) appears to be 44,45: 1 ( 
demand the Diameter at the Top, the Diameter || 
_ at the Bottom, and the Depth of another Coni- 


cal 7 un, choſe Content i s 88,9 Gallons. 


OPERATION. 


. To find the Diameter at the Top. ba 
Ser 44,45 upon E, to 20 upon the Line P; then againſ 


88,9 upon E, you'll find 25,2, the Top Diameter required. | 


2 ne find the Bottom Diameter. 


4445 upon E, to 26 upon the Line D; then againſt 
8 8 5 — E, you'! Il find 32,75, the Bottom Diamcter re- 


5 


quired on D. 


For the Depth of the Conical Tun, whoſe Content Is 
88,9. 


Set 44,45 upon the Line E, to' 30 upon the Line D. 


then againſt 88,9 on E, you ' find 3 37579» the Oepes: re. = 4 
quired upon D. 18 
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62 The General Caiger. 
PR OB. VI. | 
There i is a Caſt whoſe Bung Diameter is 20 Ii 


ches, its Head Diameter is 14, and the 
Length 24; by which the Content appears to 


be 22, 19 Beer Gallons; I demand the Bung, 
Head, and Length of another 18 V Ye, whoſe 
Content is 40 Gallons, | 


OPERA TI 0 N. 
1. o find the Bung Diameter. 


Set 22, 19 upon E, to 20 upon D; then againſt 40 upon 


E, is 24, 34, the Bung Diameter required. 
2. To find the Head-Diameter. 

Set 22,19 upon E, to 14 upon D ; then againſt 40 up- 
on E, you'll find 17,03 upon D, for the Head Dieter 
required, _ | 

3. To find the Length. _ 

Set 22,19 upon E, to 24 upon D ; then againſt 40 u open 
: By. 08 0% the Length 2 5 on D. 


Led acts - — * 


The Uſe of SY Rule i in Meafuring * Tim- 3 


ber, Stone, Boards, Sc. 
P RO B. 1. 


| | Te Diameter of a Circle given, 10 25 the Cir- 


cumference. 
RULE. 


CET upon A, to 3514s &c. on B, (which Pointis 
marked with Cc for Cicumference,) and then again 


1 


tis 


The General Gauger. 


B. 


E x AM P L E. 
Let che Diameter of a Circle be 40 Inches; 


Circumference ? 


Set 1 on the Line A, to the Point c, on the 1 B; 


then againſt 40, on the Line A, you'll find 125,66 on the 
Line B, and ſuch is the Circumference required. 


* R OB. II 
The ne given, to find the Diameter, 


RULE. 


Set the Point c. 2,141, Cc. on B, to 1 on A, 8 a- 
aint any Circumterence on B, you "11 find 1 its Diameter on 


— 


what' 5 the 


EXAMPLE. | 
Let the Circumference of a Circle be 12 5,66 Inches; 
what's the Diameter? 


Set the Point c. upon the Line B, to 1 on the Line Az 


then againſt 125,66 on the Line B, you "11 find 40, the Di- 
ameter required on A. „%% 


P R O B. III. 


The Diameter of a Circle given, to find the Side 


of a Square which foals be equal in Area 
bberelo. 


RULE. 


Set the Point (Se) i. e. 8862 on the Line B, to 1 on 
A; then againſt the Diameter of any Circle on A, you" i 
fund the ide of an . r on B. 


"07-4. | 5 E X. 


any Diameter on A, vou find its Cireumference on 
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EXAMPLE. 


Let the Diameter of a Circle be 40 Inches; what's We 
Side of an equal Square? 

Set S. e. (ſignifying Square equal, ) i. e. 8862 on B, to 
1 on A; then againſt 40 on A, is 35, 44 on B, and ſo much 
is the Side of a Square, whoſe Area will be equal to that 
Circle, of which 40 is the Diameter, 


PRO . 
The Diameter given, to find the Side of the preateſt 


Square that can be drawn within the C ircle 10 


5 5 that 1 4 Diameter. 


R UL E. 5 
Set ,207106 mark'd with S. i. ( bgnifying 1 in- 


ſcribed ) on B, to 1 on A; then againſt any Diameter on 


A, you'll find the Side of the inſenb'd Square on B. 


EXAMPLE.” 
Let the Diameter of a Circle be 40 Inches; ; what's the 


_ Side of the inſcribed Square! 


Set the Point Si=,707, &c. on B, to 1 on A; then 
againſt 40 on A is 28 284. the Side of the _ re- 


duired. 


P R OB. V. 
The Diameter of a Circle given, to find the Area 
N 


Set 1 upon D, to „578539 (marked with 0, d.) on C, 
then againſt any Diameter on D, you "1 find the Area re- 


e X2£M-. 


* on C. 
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EXAMPLE. 


Let the Diameter of a Circle be 30 Inches; ; what 5 the 


Area? 
Set 1 upon D, to 785 z 
you 1 find * 790, 8 3 on C, far the Area required. 


PROB. VI. 


The Circumference of a Circle given, o find the 
Area, 


R . 
Set 1 upon D, to ,079578 (mark'd With © g.) on ©, 


ken againſt any Circuntterence on P, you'l! ind tac Area 
e on E. | 


EXAMPLE 


| Let the Circumference of a Circle be bo Inches; , whar o 
the Area? 

Set 1 upon D, to „o“ 
60 onthe Line D, 15 250,40 on ©, the Area ds raj 


PROB. VII. 


The Breadth of a Board given in Tnches, and 
be Le ngth i in Feel, to find the Content in Feel. 


. 


Set 12 on B, to the Breadth of the Board on A; 1 


againſt the Length of the Board on B, youll nnd the LON 


1 
EXAMPLE. 


Let the Breadth of a Board be 20 Inches, and the 
Length 18 Foot; what is the Content i in Peek 


G 3 


on C, then againſt 30 on D, 


958 e. c. on . then ain 


08 / 
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on A, and that | is the Area of the Board — 


p ROB. VIII. 


The Length and Breadth of a Board given in 2 
ches, to find the Content in Feet. 


RUE. 


Set 144 on the Line B, to the Breadth of the Board on 
A; then againſt the Length on B, you find the Content 
on "A 

EXAMPL E. 
' Let the Breadth of a Board be 20 Fockes, and the 


5 Length 168 ; what's the Content in Feet? 
Set 144 on B, to 20 on A; then againſt 168, on B, 109 


5 23-33 the Area required in Feet on A. 


PROB. IX. 


: The Breadth of a Board given in Faches, to fu 
how much in Length 1 52 will go d make 


one Foot Square. 


RULE. 


l the Breadth given in Inches on B. to 1 on A; then 
againſt 144 on B, you'll find how much of the Board 


muſt be acco! ted one Foot Square? 


„ EXAMPLE. : 
Let a Board be 16 Inches broad, how much in Length 


will go to make one Foot Square? 


Set 16 upon BB, to f on A; then againſt 144 on B, is 
gon. 


bet 12 on B, to 20 on A; then againſt 18 on B, is 30 


The General Ganger. 


9 on A, and 0 much of that Board will go to make one 


Superficial Foot. 


Of Timber or Stone. 
PR O B. X. 


Let a Piece of Square Timber or Stone be given 


to be meaſured, whoſe Length is 14 Foot, and 
Side 17 Inches; wha!'s the Content in Solid 
Feel“ 2 | 1 


Set 12 upon D, to the task; ix. 14 Foot on C; 


then againſt the Side of the Square, viz, 17 Inches on D, po 
you'll find 28,097 on C, which is the Content required. | 


But if the Tenſions are given both in Foot 037 8 


then the Proportion is, As 1 upon D, is to the 3 on 
C3 e Ne Side on D, to the Content A 


PR OB. X1.- 


Let a Piece of Timber be given, whoſe Length is is | 


22 Foot, Breadth 18 Inches, and Depth I 33 
whats the Content in Solid Feel! 


The common Way of 1 unequal- ſided Tim- 


ber, is to add the Breadth and Depth together, then half 


that Sum is taken for the Square of the Piece: But this is 


an Error too commonly uſed. However to proceed in our 

| Buſineſs, you muſt find a mean Proportional betwixt the 
Depth and Breadth : thus ſet 18 on C, to 18 on D, then 
againſt 13 on C, you'll find 15,29 on D, and that is the 
Side of a Apen Piece of Timber; which being of the ſame 
Length wich that given, will be 8 to it; ; therefore ſet 
12 on 
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12 on D, to 22 Foot, the Length of the Piece on C; 
then againſt 15,29 on D, you'll find 35,71 on the Line C 
and lo much is the Content of the Piece 8 8 


P R O B. XII. 
The Side of any Square Piece of Timber given in 
the ſame Piece will go lo make one Foot Solid. 


RULE. 


Set the Side of the Square given on D to 1, onC; "hen 
againſt 41,5 on ] D, you II find what's required on .. 


'E-A4MP LE; 


Let the Side be 15 Inches; how much in Length of the 
Piece will make one Foot Solid ? 


| Foot Solid of that Piece, = 
Of Round Timber. 
P R O B. XIII. 


Inches, and the Length 1 6 Foot ;, wha! 5 the 
Content in A 


RULE. 


| | Always ſet 42, 53 on D, to (the given 1 in F cet, 
a5 in this Caſe) 516 on 0 then n che Circumference 
| | ON 


Inches, to find how many Inches in Length of 


Set 15 on D, to 1 on C; then againſt 41,5 on D, is 
7,68 on C; £4 ſo many Inches'! in e Will make one 


Let the Circumference of a Round Tree be 40 


Let the Circumference of a Round Tree be 92 In- 


* againſt 42 


2, 50. And the like may be done by any other Queſtion of 


to add ſomething further about the Meaſuring of Wainſcot, 
the Yard. 


over every Turn or Part of the Corniſh, and all Parts of 


upon the Mouldings, as you do in taking the Heighth. 


Whatever you meaſure a Door or a Shutter at, It muſt be | 
#ecounted Half as muc ch more. 


The tee? Gauger.. „„ 


on D, viz. 40, you 1 find 14,1 5 for the Content in Feet 
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ches; I would know how much thereof in 
Length would make one Foot Solid, 


"RULE 


Set the ee VIZ." 92 on D, to 12 upon C; 'S 
42453 xd Number for this purpoſe ) on 
D, yowll fin the 15 of a Foot required upon C, viz. 
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the like Nature. But ſuch Perſons as deſire to ſee more of 


this, may peruſe Mr. E verard's Stereometry, the Third or 
Fourth Edition. 


And having thus given Directions to a Perſon who deals = 
in Boards, Timber, or Stone; *twill next be convenient 


Plaiſtering, and Paving ; which are genenally agreed for by 


And therefore, when you have taken your Dimenſions 
in Feet, and caſt them up, divide the Sum by 9 ſo will 
you have the Content in Square Yards. - 

In taking the Dimenſions (with a Line) you are to Girth 


the Wainſcot where the Mouldings fivell much, from the 

Top of the Room to the Bottom, turning the Line over 

every ſuch Part with the Thumb of your Right-Hand. 
But you muſt Girth the Room without turning the Lins 


Where obſerve, that in meaſuring Window-Shutters and ” 
Doors, you muſt allow Meaſure and half Meaſure ; that is, 


BY. 
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EXAMPLE 


The Heighth of a Room is 14 Foot 9 Inches, Ind Com- 
paſs 146 Foot 6 Inches. 

In which there are two Doors, each 6 Foot 3 Inches 
Long, and 4 Foot Wide. 

A 10 4 Windows, each 2 Leaves for Shutters, which are 
5 Foot 2 Inches High, and two Foot Broad. 

What's the Content of ſuch a Room in | Square Yards ? 


Compaſs of the Room is 146, 8 
Its Heighth , 


Content of the Room "£160,875 Square Feet. 
Ineluding Doors, Windows, and Chimney. | 


One Leaf of a Window-Shutter is 5 166 Feet Long 


Font of one in 1 Square Feet i is, 10, 332 
umber of nter or Leaves "8. 


Content of all in Square Feet 82,656 
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Foot. 
Length of one Door is 6,25 


And Breadth „ + 


— — 


Content in Square Feet 25, 0 


Number of Doors 26; 
Their Content 50. 

To which add the Shutters 82, 6 5 

| 5 


Their Sum „ 2 656 


Half their Sum is 
To this add the Room 2160, 785 


The ie Gn 1s 23 59.769 


— 


Its Breadth i is 


The Heighth of a Chimney * 4 
3 


66, 328 for half Work 
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9) 2345,144 (260,571 Yards. 
e 


© Painters take their Dimenſions, and caſt up, as Joynets 
do, but are not to account for Work and Half, but to ac- 
count (in ſome Caſes) the Room once, twice, or three 
Times done over, or ſo much per Yard, conſidering the 
Goodneſs of the Work; as white Painting is worth about 
1 Shilling per Yard ; Wall-nut-Tree Painting is worth 
15. 44. or 15. 6d. per Yard, and ordinary Branch Paint- 
ing is worth 124. 14 4. or 164. per Yard, Japan Work, 
Plain, either Black or White, is worth 3s. 6 4. or 4s. per 
Yard, Gates and Out-doors are worth Painting 8 4. or g 4. 


By the Sliding Rule. 
Say, as 9 upon B, is to the Breadth upon A; ſo is the 
| Length upon B, to the Content in Square Yards upon A. 


"8 


—_ 
A 
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EXAMPLE 


Let the Length be 76,5 Feet, and Breadth 17,5 Feet: 
-} hats the Content in Square Yards? 


- RO 
9 SE A 
Mot. in abt PIER 


zs 148,75 Square Yards upon KA. 

And the fame Method ſerves either in Painting, Plaiſte- 
Ang, Joynery, or Paving. 

I! But tis common among Plaiſterers to make no Allowance 


for Doors, Windows, or Chimnies. 


For Flooring, Partitioning, -Roofing, & c. 


Partioning, Flooring, Roofing, and Tyling are mea - 


. ſured 1 the Square of Ten, each Square 8 100 Es 


"EXAMPLE, I. 


- 


22,0 F ect, to tind its Content in ae 


100 : 7652 2 2 22,6 
22,0 
4572 
1524 
1524 


4 


Anſwer : 17,2212 Cues. 


| "Dink 22,6 on B, you'll find 17,22 on A. 


C 


Set ꝙ upon B, to 17,5 upon A; then againſt 76,5 on B, 


Let the Length of a Floor be 76, 2 Feet, and its Breads 5 


By the Sliding Rule, ſet 100 on B, to 76,2 2 on A; ; pany 


Let the Length of a | Building be 12 25 Feet, and Breadrh | 
H x 495 > 
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493 1 demand how many Squares of Roofing or Tyling i it 


Contains. 


As 100 the Gai Feet in a Square, is to 75,5, (twice 
the Length of the Rafter in Feet,) ſo is the Length 125, 


| | to 0 94.375 the Content in Squares, 6 EY 5 


100: 75,5: 125. 
125. 


3775 
15 10 


WS 


94-375 
By the Sliding Rule, ſet 100 on B, to 125 on A; then 


| againſt 75,5 on B, is 94,37 on A, as above. 


Here obſerve, That the Breadth of the Floor, is to the 


Length of the Rafter, as 4 to 3, to which you muſt add 


the Valles and Eves. 


To Meaſure Brick Work. 
Brick Work is caſt p by the Rod Square, ws contain- 


ing 272,25 Square Feet. 
Where you muſt remember, that all Brick Work muſt 
be reduced to the Standard Meaſure of one Brick and Half 


thick, which may moſt eaſily be done by the Help of the 


following Table; which goes as far as AR Brick Wall is in 4 


Thickneſs at this Ti ime. 
E * A M Pp L E I. 


Let the Height of a Wall be 22,5 Feet, and Length 


156,25 I demand the Content in þ Square Rods at 1 Brick 


8 and 2 Fra. 


Loo 
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and againſt it you'll find 272,25 ; then fay 
{8 EF 
5 
78125 
31250 
231250 
272523) 3515 6 (12,51 Antwer 
| e = 
bo{ 7 
e 
(8 


EXAMPLE 11. 


„ et he Height of a Wall be 2 Bricks Thick, 243 Feet 
7 Long, and 16,2 Feet High; what's the Content i in Square 


Rods? 


Look 1 in the Table for «0, and anaioſ it you'll fend | : 


204, 10 Then ſay 
243; 3: 16,2 


16,2 


204,19 ) FR ( 19,27 Anbver, 
4 na 
189470 
183771 - 
56990 
40838 
161520 
3 
. 


Suppoſe : 


Look in the Table for the given Thickneſs, VIZ. 1,5, 
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Suppoſe this Wall to hayea Water Table 3 Bricks Thick, 
and 4 Foot High; 3 what's the Content of the whole Wall? 


Againſt 3 in the Table, you II find 136,12; then ſay 


| 136,12 . 243, 3-4 
| 4 | 


— — — 


136,12) 972, oooo 171. 
e 


10160 
13618 - 


wot — SP 


554890 


1 8 1 5% 5... 


ys; wp 


1032 


The upper Part of the Walls i is | 19,27 3 Rods. 
he Water Table is Square Rods, 


7714 
The whole Content'of the Wall 26,41 Square Rods. 
When you meaſure Brick Work, you muſt find the Con- 


be 2X * 
i 1 ” #1 I 


By as Sliding Rule, 


Set 272,25 on B, to the Length. of a Wall (of any 


Thickneſs) on A; then againſt the Breadth on B, yo! 


find the Content in Square Rods on A; if the Wall 10 


"I : 
* : & 7 
F 


jaſt 1 + Brick Thick, but if more or leſs, "twill require 


a ſecond Operation, thus: Set 3 on B, to the Number of 
half Bricks the Wall is thick on A; then againſt the Con- 
tent or tourth Number ound by the fit Operation, on B, 


* & . -. * 
1 2 


you 11 : 


tent of each Wall ſererally, and from it ſubra all h: 
| Voors and Windows, | 


| you'll end the true Content of the Wall, Ge. on A: Ons - 
to the Length of a Wall on A ; then againſt the Breadtb 


| the ſame with that of meaſuring 
either may be taken in Feet and Inches, and the Content 
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ſet the tabular Number found againſt the Thickneſs on B, 


ALA 
Wes”; 


2 


on B, 3 find the Content on A, at once. 
Bricks Square Feet 


| Thick. | in a Rod. ; 
- { (4 
0,5 81 6,75 8 
15,0 403,37 MW 
| 13g 272, 25 . 17 
1 2,0 | 204,19 1 
2,5 163,35 
23,0 136,12 
| 4,0 | 102,09 | 
EL wy 
T3934 74-25 | 
9 6, | | 68,06 k 
| | U „ 
2. | $834 * 
1 | 59%, | 
8 4, % 
8,5 48,04 
. 45737 
1 25 42,98 
1 


Note, That about a Thouſand of Bricks, will do 2 Rod = 
of Work on a two Brick Wall. _ 
The laying of which Number, will be about a Days 
Work for a Bricklayer and 2 Labourer. 

Glaſiers meaſure their Work by the Foot Square, and is =, 
rds; the Dimenſions of 


bound 5 croſs A 5 ED ” 
H 3 2% 
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4 E * 4 P I E. 
F. II. 
Let PE Breadth of a Pane of Glaſs be 4-343 
And its * 5 625 
24 
16 
2 8 
8 


Content in Square Feet, Inches, and Parts. 27 7 6 


Hagen „ red 

ph 4 Foot 2 6 Foot, and the Product; 15 
24 F oot'y which ſet under F. 

28. Then 3 Inches by 6 Fab 

Foot 6 Inches; which ſet 3 4 ” 

ſee. * 


. 2 LA 


3. Multiply 4 Foot by, 4* 
ches, or 2 Foot. ef 

4. Multiply 3 Inches by 
Parts; which divide by 12, and the Quotient is 1 Inch, 
and 6 Parts remains, which ſet down. 


Lolli, Add all into one Sum, and you'll have the An- 


ſwer, wiz. 27 Foot, 7 Inches, and 6 Paris | 
And after the fame Mapner, you may caſt up any 
Thing: 15 whoſe Dimenſio 2 ge given in Feet and In- 
"rin many. .Caſes, vill be war ry tg take your Pg 
Hons in Feet, Inches, and Ws, 7. e. to Halves and Quar- 
tere, (as in Glazing, 1 
Inali, ſet down 3 Parts 
For half an Inch, you ut he dawn 6 Parts. 


e for three © of an * 9 1 'Y Gippoſng 


«©», - 


gives 18 Inches, or 1 


Flaches, and . Product is 18 


which. for a Quarter of an 


note, That 8 - A. 


ſis of Quantity, i. e. That a i oint begets a Line, as the 
ſeribe che Line BC. 
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12 Parts make an Inch as 12 Inches does a Foot, ) here 


Feet multiplied by Feet, give Feet, 

Feet by Inches, give faces. | 

Feet by Parts, give Parts. 

Inches by Inches, give Parts. _—_ 
Inches by Parts, give Seconds. , 
Parts by Parts, give 'T hirds. 
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 Ganging performed Arithmetically and ; 
Inſtrumentally. 
V HEN the young Gauger has liored his Mane 


with the foregoing Notions, he may venture upon 
this Part; but firit ENT to know ſomething of the Gene- 
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mn ASSES 


- * 7 * — 8 2 
n n 8 
ws n * 


. " n 
of 2 ge „7 2 
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Point A, moved from B to C, will leave the Trace, or de- 


B 2 

455 a Line 8 a Suri: ace, if we conceive it to be 
mov'd through any Space, parallel to its ſelf, as we con 
ceive the Line BC to be moved parallel to it ſelf, between 
the Lines NO and PQ it will by chat Motion, deſcribe, 
the Surface NOPQ. , 8 
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Re Laſtly, If we imagine this Surface to ſink Perpendicn- 
larly and Parallel to its ſelf, it will, by ſuch a Motion, de- 
| {ſcribe a Solid, as NOPQRST. . Ro | 


: 8 ETA - 
I IIs oo 
226" 4p" eee os 5 
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* 

. 2 
5 * en 
2 1 aha: 


1. A Point is faid to be that which has no Parts. 
2. A Line is that which has Length, but not Breadth. 
3. A Surface is that which has both Length and Breadth. 7 
Fa 5 A Solid admits of Length, Breadth and Thickneſs. 185 
aving a clear Apprehenſion of what has been ſaid, wwe 
| are to learn, that a Line is meaſured by a Line; as a Line 
; Foot long, may be meaſured by a Line that is one Inch 
| ng, and be found to contain 24 ſuch. nn 
ind that a Superficies, muſt he meaſured by a Superſi- 
cies: So a Superficies that is one Foot Square, may be mea. 
ſured by another Superficies, that is but one Inch Square, | 
and found to contain 144 ſuch little Squares 
Alſo, that a Solid muſt be meaſured by a Solid. | 
80 a Cube that has each Side = one Foot, may be 
meaſured by another Cube, whoſe Side is one Inch, and | 
will be found to contain 1728 ſuch little Cubes. Yhere 
note, that the Beer or Ale Gallon contains 282 cubical 
Inches, and the Wine Gallon 231; ſo that as often as either 
of theſe Cubes are contained in any other Number of cu- 
bical Inches, ſo many Beer or Wine Gallons are contained 
therein. ES le Tt e bs eg 
EIT Where 


£ 


demand the Area in Beer, Wine, and Malt. 


The 0 G BY 
N here note alſo, That it Was EnaRted in the Act of lay- 


ing a Duty upon Malt, that every round Buſhel with a 


plain and even Bottom, being 18,5 Inches Diameter (from 
Top to Bottom) and 8 Inches Deep, ſhall be eſteemed a 
legal Winchefter Buſhel, according to the Standard in her 
Majeity's Exchequer. Now, if we would find a Diviſor for 
a Malt Buſhel, it muſt be done by finding the ſolid Con- 
tent of that Cylinder, whoſe Diameter is 18, 5 Inches, and 


Depth 8; and that will be 2150,419, Oc. And this is the 

Diviſor for all right-lined Figures: And if the Proportion 
between this and the circular Diviſor 1s, as 1,570796 to 2, 
(as it 1) the circular Diviſor will be 2737,999. But Mr. E- 
verard ſays, that 2150, and 2737, 47 is ſufficient in Practice. 


To Gauge a Square. 
A Square has all its Sides equal, and its Angles right. 


Square the Side, and divide the Square by. 282 for Beer 


Gallons, 231 for Wine, and 2150 for Malt. 


Let the Side BC of the Square ABCD be 30 Inchesz I 
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For B E E R. 


ö 
mn 
18 


Jo | 
282) go0,000 / 3,191 Area in Beer Gal- 
| 054828 lons at one . 


2543 
Ol 


For WINE. 
231 ) good, oo ( 3.896 Area at one Inch 
5 OR Deep 1 in Wine Gallons, 
2248 
160 
For MALT BUSHELS. 


2150) goo,o000 (,4186 Arca in Malt, 
Sooo 
18500 
131 
* 


By the Sliding Rule 


For B E E R. 


Set 282 upon B, to 30 upon A; then againſt 30 on B. 
is 3,19 on A, the Area! in Beer Gallons required. 


Fer WINE. 


is 3˙890 on A, the Area! in Wine Gallons os rode 


Set 231 upon B, to 30 upon A; then xainſt 30 on B, 
For” 


© =» no % 


Product by 282 for Beer Gallons 231 for - Yu we, 
2150 for Malt Buſhels. | 


CD is 40 Inches, and its Breadth A C or BD 22,33 what's. 
1 Area in Beer, Wine, and Malt? 


» ow _- 
8 


* 
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For MALT, - EO as 

det 2150 upon B, to 30 on A; then Fainkt 30 on B. 
„4186 on A, the Area in Malt. Here you are to know, 


that this may be called the Rule of Three by the Lines. 
For as 282, is to 3o, fo is 30 to 3,191, f. e. in that Rule 
vou muſt let the firſt Number in the Proportion on B, to 


the ſecond on A; then againſt the third on B, youll find 
the fourth required on A, Sc. 


* SH x ” 


7 5 2.6 
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To Gauge a Ne 

| DE F I N-ITTO-N. | 

A Parallelogram is a ſour- ſided Figure, whoſe two op- 
Pane 's Sides (ab, cd or ac, bd) are parallel Lines. 


"RUDE. 
Multiply the Length by the Breadth; then divide the 
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2 * AM PL E. 
Let ABCD be a Parallelogram, whoſe Length AB or 
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„„ „% S S SAEED. 
Breadth 22,3 
Length 40 


; 282) 892, 0000 (3:63 1, the A required. 


0468848 

17835 

000 

Fer W INE. 

- 231) S, oo (3, 8614 Area 
i 19924906 

143006 

ft 
£4 py Tor MALT. 
. 2150). 892, 0000. (24148 Area. 


— 


By the Sliding Rute. 
Her. B E E R. 


B, is 3,103 upon A; which 1s the Area required, 


For NZ. 


5 Set 231 upon B. to 22,3 upon A; chen againſt . 49 on 
B, is 3, 861 upon A, the Area. 


For M AL 7. 


B, you'll have 4148 on A, the Area in Malt. 
. | E To 


Set 282 upon B, to 22,3 upon A; then againſt 40 upon | 


Set 2150 upon B, to 22,3, upon A; then againſt 40 on 


„ r > AJ woes 


nd... cor - IMP Ih. 


4 
6 1 


therefore, if you multiply BF by BA or DF, the Product 
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To Gauge a Rhombus. 


DEFINITION. 
A Rhombus has equal Sides, but unequal Angles; 


*. 


R U L E. 


It is demonſtrated by the 35th Propoſition of the firſt 
Book of Euclid, that Parallelograms having the ſame Baſe, 
and being between the ſame Parallels are equal, i. e. that 
the Parallelogram ABD F is equal to the Rhombus abgF; 


will be the Area in Inches; which divide by 282 for Beer. 
Gallons, 231 for Wine, and 2150 for Malt Buſpels. | 


” EXAMPLE. © 
Let abBF be a Rhombus, whoſe Side BF is 40 Inches, 
{=AD=ab=bF,) and let the neareſt Diſtance of any 


two oppoſite Sides e. g. ab. and BF, i, e. DF=AB be 34 
Inches; I demand the Area in Beer, Wine, and Malt, 


FIGURE, 


. | 5 
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For B E E R. 9 


DF=34 Gall. | =! 
282) 1360,000 (4822 Area. 9 

2232466 3 3 
9679 1 0 1 
01 | Fe 


For W INE. | 8 
231) 1360,000 (5.887 Area. Bs 
| 205223 # 
2070 : 
11 


| For MAL. | | | | 
2150) 1360, oooo (e Area. 
|. 0700000 | Af 5 
oo | 
122 | | | 5 


By the Sliding Ralle. 


| For B E E R. | 
det 22 upon 3B, to 40 on A; then againſt 33 on B, is 


5 


4.8 22 ON A; the Ares as above. 


* * . 

8 y - 8 : 
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* SAT Nets Kr Is WY Ls 
n Fenn W 


_ For WINE. 
| © 5 237 on B, to 40 on A; then again? 34 on I 
A; the Area as above. 


| | ** M4 L 1. 
25 ben! B, * 40 on A; then againſt 34 on | 


j v2.4 the Area as above, 
| To 


To 
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To Gauge a Triangle. 

3 DEFINITION. 

Triangles have various Species, firſt in Relation to their 

sides, one is called Fquilateral, or equal-fided, | 

Another Equicrural having two Sides equal: And a third 

Scalenum, becauſe all its Sides are unequal ; and in general, 
a Triangle is a Figure bounded with three right Lines. 


RULE. 
Euclid in the 41ſt of his firſt Book proves, that a Pa- 
ralle!ogram will be deuble to a Triangle, if they be be- 
tween the fame Parallels, and have equal Baſes; as the 


Triangle ACE is but Half the Parallelogram BDEA, for 


the Triangle ACF is but Half the Parallelogram BCAF, 
and the Triangle FCE is Half the Parallelogram FCDE; 
therefore ACE = Half BDEA. Q. E. D. 


Therefore multiply the Baſe AE by half the Perpen- 
dicular FC, and the Product is the Area in Inches; which 


divide by 282 for Beer Gallons, 231 for Wine, and 2136 


tor Malt. | 


5 EXAMPLE . 
Let ACE be a Triangle, whoſe Baſe AE is Co Inches, 


and Perpendicular FC=36; what's the Arca in Beer, , - 
Wine, and Malt? do 


Byrne Moonee; 
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5 : For BEER. 
| AE the Baſe=60 | 
half the Perp. FC=18 


— — 


282) 1080, ooo (3,529 Area. 


234462. 
O872 
22 


For WIN E. 
231) 1080, ooo (4675 Area, 
150435 


1727 
0: 


1 For M ALT. 
2150) 1cBc,oooo {,5023 Area, 
| eof0000 _ ot 
oo 
075 
ph 


By the Sliding Rule. 
For B E E R. 


Ser 282 upon B, to 60 on A; then againſt 18 on B, is 
<7 829 0 on A, the Area as above. 


"For WINE. 
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r Earn r — " — 22 * 283 
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4675 on As the Area as above. 
For V AL 7. 


— m —7⁰ñj —˙—˙ ͤä I En" 
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: 5023 on A, che Ares as abe ve. 
8 | Te 


set 231 on B to 60 on A; then againſt 18 on 8, i is 


Set 2150 upon B, to 60 on A; then ab: 8 on 1 B. is 


2 4 HH ww 
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To Gauge a Trapezium. 


DEFINITION. 


1 A Trapezium is a Figure conſiſting of fcur unequal 
3 Sides, as ABCD. 
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' Having divided the Triperhum' into Triangles, as in the 9 
Figure following, add the two Perpendiculars, viz. AR 5 
and FC together, and multiply that Sum by Half the Baſe. 1 
BD, and the Rectangle or Product is the Area in Inches; 1 
which divide by 282 for Beer Gallons; 231 for "EOS: 3 
1 and 2150 for Mait Buſhels. b 
4 EXAMPLE. j 


Let ABCD be a Trapezium, let the common Baſe DB 
be 102 Inches, the Perpendicular AR 40, and 9 
11 demand the Ares in Ber, Wing, and Malt. 


4 * IC UR E. 
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For BEE R. 
AR=40 | 
= FC=30 
$am=70 | 
5 DB=51 
282) 3570,000 (12, 659 Area. 
0756502 
18676 
1 


For NIN E. 


231 570, ooo (1545+ 2 


1265656 
10202 
111 


For MALT. 


2150) 2570, 000 (1, 660 Area. 
1420000 
13000 
010 


By the Sliding Rule. 


Fr B E E R. 


set 182 on B, to 70 upon A; then againſt 51 on B, is 
12 2.659 on A; che Area required. | 


Ir WINE. 


1 Set 23 on B, to 70 upon A; then againſt T on B, bs 
1 11 on A; che Aren e 
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SE» 5 tc 


Fir M ALT. 


Set 2150 upon B, to 70 on A; then againſt fr on B, ix 
1, 660 upon A; the Area as above. 


F | > 


* To Gauge a Hexagon. 


* * 
1 
30 


DEFINITION. 


A Hexigon is a Polygon of ſix . Sides, and as many 
Angles; as ABCD EF. 


RULE. 


A Polygons may be meaſured by one . Rule, 
| »iz. Multiply the Sum of all their Sides, by Half the Di- 
| flance of any Side from the Center, and divide the Pro- 
duct by. 282 for Beer Gallons, EF for Wine, and 2150 fol 
Malt. 


5 5 1 
Let ABC DEF be a Hexagon; any of whoſe Sides is 12 
Inches, and the neareſt Diſtance from the Center to the 


Middle of any Side, as OQ is 11,4 iy; what s. the A= 
rea in Beer, Wine, and Malt? 


FIGURE, 
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For BEER. 
12 
Sum of the Sides 2 72 
Half the Perpendicular 5,7 
| Fog 
360 
282) 410.400 1,455 Area. 
128600 _ 
1559 
20 


For WINE. 


231) 410,400 (1,776 Area. 
179734 


1754 
11 


Fir M ALT. 


954000 
01900 


2 


B 515 Sliding Rule. 
. 


2150,) 410,4000 (+1908 lues. 


Set 282 upon B, to 72 on A; then againſt 57 on B, 13 


34 if on A; the Area as above, 


hs 


mt A 4 * . N * 22 2 0 . as 
A Ate eee. 2 A ö 
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REES ¶ ͤ os 
Set 231 upon B, to 72 on A; then againſt 5,7 on B, is 
1,776 on A; the Area as above. 


J by | For MALT 


4 Set 2150 upon B, to 72 on A; then againſt 57. on B, is 
1908 on A; the Area as above. 


ee 


To Gauge a Circle. 


f DEFINITION. 
7 A Circle is a plain Figure, terminated by the incompal- 
fg of one Line, which is called the Circumference, and 


is every where equally remote from the middle Point or 
Center. | LE 1 
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VVV 
Divide the Square of the Diameter of any Circle by 
359 for Beer Gallone, 294 for Wine, and 2737,47 for Malt. 
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5 | EXAMPLE, 
2 Let ABCD be a Circle, whoſe Diameter AB is 40 In- 
ches; what's the Area in Beer, Wine, and Malt? 
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For BEER. 1 
The Diameter =40 Inches. z 
„48. 4 ' 
——— * . 
359 160, ooo (4,456 Area. 1 | 
1644.56 5 
2049 4 
= 4 
For WINE. 
294 ) 160, o (5, 4421 Area. 
_ 13044206 
126502 
| « Gof2 ; 
Te MALT f 
2737,47 1600, 00 (, 584 Nets | - 
e 23126542 i 
122675 | 3 
(317. 5 — 
By 2 Sliding Rule. | 
-for BEER: - 


5 Set 359 upon B. to 40 on A; then againſt 49 on B, is 
4:456 on A, the Area as above. 


For WINE. ; 
Set 294 upon B, to 30 on A; then again 40-00 B; is: + 
It e on A, the Area as above. 
| Fer MAL 1 


| Set 2737,47 Upon B, to 40 on A; then againſt 40 on 
DB, i is ,584 on &, the Area as above. 
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To Gauge a Sector of a Circle. 
DEFINITION. 


A Sector of a Circle is contained upon the Ends of 


two right Lines or Semi diameters, making an Angle in the 
Center, having any Part of the Circumterence for its Baſe. 


RULE. 


Mulrip ly the Radius or Semi- diameter AB or AC by Half 
the Arch of the Section BC. i, e. C4 and divide the Pro- 


quct by 282 for Beer Gallons, 231 for Wine, and 2150 for 
Malt. 


EXAMPLE. 


Let AB q C be a Sector of a Circle, and let the Radius 
AB=AC be 40 Inches, and BC=20, then is Bq=Cq=105 
J demand the Arca in Beer, Wine, and Malt. 


. 


For B E E R. 


Radius AB or AC=40 
Half the Arch Line BC=10 


2820 400,000 1,418 Area. 
1189284 


0532 


21 
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n The General Gauger. 
8 For WINE. 
231) 400,000 (1,731 Area. 


16937ʃ9 
7303 


For MAL T. 
21 50 ) 400,0000 (. 1860 Area. 
18570000 
13000 
10 
10 


By the Sliding Rule. 
Far B E E R. 


Set 282 upon B, to 40 on A; then On 10 on B, is || 


1,418 on A; i Area as above, 


For WINE. 


Set 231 upon B, to 40 on A; then againſt ro on B, is 
731 on A, the Area as above. 


Fer MALT. 


Set 2150 upon B, to 40 on A; then againſt 10 on B, is 
1860 on Az the Area as above, 


To Gauge an Oval. 


DEFIN I 7 10 N. 
An Oval or Ell pſis is a circular Figure, as ABCD, ha» 
ving two unequal Diameters, as AB, which is called the 
Tranſverſe, and CD the conjugate Diameter, and proved 


by 
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meters. 
| RULE. 


Multiply the tranſverſe Diameter AB, by the conjugate 


Diameter CD; then divide the Product by 359 for Beer 
Gillons, 294 for Wine, and 2737.47 for Malt Buſhels, 


Let the Figure ABCD be an Oval or Ellipſis, whoſe con- 
zugate Diameter CD let be 40 Inches, and tranſverſe Di- 
ameter AB 5o-; what's the Area thereof in Beer, Wine, 
and Malt? | : | | TE 


5 
For B E E R. 
AB 
CD40 


359) 2000,co0 (5,57 1 Ares. 
)%%ͤ» EE 
2531 
00 


K 


by Archimedes to be a mean Proportional between * 
two Circles that may be deſcribed ſeverally on theſe Dia- 
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| Fir WINE. a 
294 2000, ooo (6,802 Area. 


236802 
__ 0081 
O2 


For MALT. 
273747 (2000,0000 (,73 Area. 
By the Sliding Rule, 


For BEER. 


Set 359 upon B. to 50 on Az then againſt 40 on B, 15 
5 the Area as above. 


For WINE. 


Set 294 upon B, to 50 on A; then againſt Fox on B, is 
| 6,802 on A, the Area as above. 


For MALT 


Set 273747 upon B, to 50 on A; then againſt 40 on 
B, is, 73 on A, the Area as above. 


To Gauge the Segment of a Circle. 


| DEFINITION. 
A Segment of a Circle is a Figure contained between a 


cumſerence called an Arch, as ADB. 
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right Line AB (called a Chord) and any Fart of a Cir- 


« tr 4 3 Are e 2 n 3 Pact w, 
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Mubiply the Chord AB by two Thirds of the verſed 
Sine DC, and the Product will be very near the Arca in 
Square Inches; which divide by 282 for Beer Gallons» 

231 for Wine Gallone, and 2150 tor Malt Buſkels, 


ABD in the preceding Figure is a Segment of 2 Circle, 
whoſe Chord Line AB is 22,2 and verſed Sine DC is 5,7 Has 
Inches; what's the Area thereof in Beer, Wine, and Malt? Fl 
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DC=5,7 
irds is 2,0 
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For WINE. 
241) 84,360 (365 Area. 
15005 
124 
„ 
Fer M ALT. 
21500 84,3600 (0392 Area 
| 19860{0 


By the Sliding Rule. 


Firſt to fad 2 of. Dc. j: Set 3 the Denominator 
on B, to 2 the Numerator on A; then againſt the verſed 
— 5% on B, JOU a find 3,8 on A, which is 7; of 5% as 
above, 


© BEER. 


Set 282 upon B, to 3,5 upon A; then 2painkt 2 22,2 upon 
B, 1 find, 299. the Area as above. 


For WINE. 


Set 234 upon B, to 3,8 upon A.; then againſt 22,2 on 
B, Jeu 520 365 on A, the Area as Ware. 


For MALT 


Set 2150 upon B, to 3,8 on A; then againſt 2 22,2 on By 
you'll find ,0392 on A, the Area as above, 


To find the Area of au irregular Su perficial Figure. 


Divide i. it into Triangles Trapenjurns Sc. as the Na- 
| ture 


Beer and Wine Gallons is required; this Figure, when di- 
vided, as you ſee, is two Trapeziums, and one Triangle, 


Area of the Triangle FEG is 170. 
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cure of the Figure, will bear; then find the Contents of 


thoſe ſeveral Parts in Inches, and add them together; 
which Sum divide by 282 for Beer Gallons, 231 for Wine, 


and 2150 for Malt Buſhels. 


EXAMPLE. 
Let ABCDEGF be an irregular Figure, whoſe Area in 


whoſe Dimenſions you may alſo ſee in the ſame Figure. 
Find their Areas, as you did thoſe of the Trapezium 
and Triangle, (at pag. 90 and 88,) which will be | 
Inches, 
Area of the Trapezium FABC is 560 
Area of the Trapezium FCDE is 480 


Their Sum is ES 1210 


Fer B E E R. 
282) r 10, 00 (4,29 Area; 
| 082602 | 
25(2 
(9 
Far WINE. 
231) 1210,000 {$5,230 Area. 
058572 | 
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re is Þ 7 0 
2150, 1210-0000 (,5627 Area in Malt Buſhels. 
8 „ EE 


H. ; 

Det ABCDEFGHIKLMNP be an irregular Figure, which 
being divided into. convenient Parts, will appear as you 
| ſee, and the Content of each Part be as follows, | 
The Area of the Triangle, EPM is. 63 

The Area of the Trapezium, EPAD is 260 

The Area of the Trapezium, ABCD is 154 

The Area of the Trapezium, EF GK is 442 


The Atea of the Segment, HIKQ is 4.9 
The Atea of the Trapezium, KLME is 169 
8 Their Sum is | | | | TE, | 1128: 
| The Area of the Segment, MNPO is 24 
The Remainder is . 1104 which is 


the 
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the Area of the whole Figure in Square Inches, which 
divide as below. | | | 5 
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5 For B E E R. 

282) 1104.00 (3,9148 Area. 
d INE. 

231) 1104, 000 (4.7792 Atea. i 
Bos For MALT. 
2150) 110440000 (,5134 Area. _ 
In the Triangle EMP, MP is 9 Inches, and EO is 14 
laches. e 


2 In the Trapezium KLME, let the Per pendieular from 
M be 6 Inches, and the Perpendicular from K 7 Inches, 
and let the Baſe LE be 26 Iuches. 
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NOTES upon the foregoing Examples. 


1ſt, That if the Sides of any Tun are parallel, and that 
it has any of the preceding Figures for its Baſe; the Con- 
tent of all fuch Tuns may be found by multiplying the 
Area of their Baſes (found as above directed) by the Depth, 
and this Willalways hold; let the Area of the Baſe be found 
in what Denomination ſoever, i. e. whether in Feet, 
Inches, Ale, Wine, or Malt, ec. | 

2dly, That when you are to divide by 282 for Beer 
Gallons, and 231 for Wine, you may multiply the inten- 


Content in Beer Gallons, and by ,004329, and the Product 
will be the Content in Wine Gallons. . 


multiply the intended Dividend by , 0027895, and the 


and the Product will be the Content in Wine Gallons. 


| 5 Diviſor for a Circ]: in Malt Buſhels. 

Or by 2150 the Diviſor for Squares, c. you may mul 
tiply the Square of the Diameter of a Circle, or any o- 
ther proper Dividend to the Diviſor, by ,0003653. And 
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will the Products be the ſame as the Quotients would 
have been, if the Diviſion had been made. 

The Reaſons why the Multiplicators before mentioned 
will perform the ſame as the Diviſors, may be dednced 
from Prop. 33. Li. 1. Alatheſ Enucleatæ, where tis ge- 


ES 2 9 
- — — . — 
* —— 

carey fon Saran ox e 


— —— — — 
_ 
% 


Woe ther in duplicate P:oportion of their komologous Sides; 
and alſo from Euclid, Prop. 2. Liv, 12, where tis demon- 
f N | To ſtrated, 


22 of „ 2 „ 


ded Dividend by ,co35461, and the Product will be the 


zal), That when you are to divide by 359 for Beer 
Gallons, and 294 for Wine, (as in Circles, &c.) you may 


Product will be the Content in Beer Gallons, and by ,0034, 


_ qthly, That when you are to divide by 2737,47, the 


—— oo gy j 


the Square of the Side of a Square, (4. by 0004651, ſo 


monſtrated, ther ſimiſer plane Figures are to one a 


hn 1 
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monſtrated, that Circles are in the ſame proportion as the 
Squares of their Diameters. | 


Now ſince Squares are to one another, as the Squares of 
their Sides; let us ſuppoſe the Side of a Square to be 1 Inch, 


then by the preceding Rule for that Purpoſe, the Area of 
ſuch a Square in Beer Gallons will be ,0035461, and in 


Wine, ,004329; therefore as the Square of 1, i. e. but 1. 
is to its Area, wiz. ,0035461 in Beer, or ,004329 in Wine, 
ſo is the Square of the Side of any other Square, to the 


Area thereof in Beer or Wine. Now according to the Rule 


of Proportion, we ought to multiply the ſecond and third 


Numbers together, and divide the Product by the firſt, but 


becauſe in this Caſe the firſt Number is but 1; the Product 


muſt be the Anſwer; for r will neither multiply nor divide, 


The ſame is to be ſaid of Circles; ſince (as above) 


they are to one another in the fame Proportion as the 
Squares of theic Diameters: if we ſuppoſe the Diameter 
of a Circle to be 1, then by the preceding Rule ſor that 


- purpoſe, the Area in Beer will be ,002785F5, and in Wine : 


„0034. Therefore, as the Square of the Diameter, viz, 


I, i. e. but r, is to its Area, 027855 in Beer, or to, oo3z4 
in Wine, ſo is the Square of any other Diameter to the 


Area of its Circle; and here alſo, becauſe 1 is the firſt Num- 
ber of the Proportion, and can't divide, the Product muſt 


be the Anſwer; and the ſame Reaſon ſerves for the Malt 


Multiplicators. 


To Gauge a Cube. 


DEFINITION. 


A Cube (or Dye) is a ſolid Figure contained under 6. 


equal Squares. 
RULE. 


Cube the Side, (i. e. multiply the Side of the Cube by. 
it ſelf, and that Product again by the Side of the . 
n 8 


L 4 1 
1 
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then divide that cubed Number by 282 for Beer Gallons, N 
231 for Wine, and 2150 for Malt. [ 
"RY AMPLE. F 
Let ABCDFFG repreſent a Cube, whoſe Side let be 20 1 
Inches; 3 I demand no Saen in Beer 55 Wine Gallons. 
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231) 8000,00 (34 63 Content i in Wine. 
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For MALT. 
2150, 8000,00 ( 3,720 Content in Malt. 


3 By the Sliding Rule. 


Io perform this Queſtion by the Inſtrument at one 0. 
peration, there ought to be inſerted in the Line D, three 
Gauge Points, 1. e. one at 16,79, the Square Root of 
282 for Beer Gallons; one at 15,19, the Square Root of 
231 for Wine, and one at 46,36, the Square Root of 
© 21 50 for Malt Buſhels; and their Uſe is as N 


bi 1 DERK 
Set 16,79 upon D, to 20 on C; then a ent 20 on D, is 
28, 36, the Content in Beer as above. 
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Fir WINE. 


Set 15,19 upon D, to 20 on C; then againſt 20 0n D, 
is 34-63 on C, the Content in Wine as above. | 


* Tr MALT. 
© Set 46.36 upon D, to 20 on C; then nt 20 on D. is 
3-720 on C, the Content required. 


To Gauge a Parallelapipedon. 


DEFINITION. 
A Parallelopipedon is a ſolid Figure contained under ſix 
| *rallelograms, the oppolite of which are parallel. 


R UL. 


Moultiply the Length by the Breadth, and the Product 
by the Depth; then divide by 282 for Beer Gallons, 231 
bor Wine, and 2150 for Malt Buſhels. | 5 x. 
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108 The General Gauger. 
EXAMPLE. 


| Let ABCDEFG repreſent a Parallelopipedon, whoſe 
Log” AB is 40 Inches, the Breadth BC= 20 Inches, and 


1 


| © 5 E E R. 
Length 40 
Breadth 20 


800 © 


Depth ' 


182) 12000,00 ( 42,55 Beer Gallons, 
| 072600 


1939 
10 


For WINE. 


231 0 12000, ( $1294 Content in Wine. = 


045916 
5 . 


- MALT. 


21 1500 120001,000 (5,581 in Malt Buſhels, 


CD=1 7 5 what's the Canteat in- Beer, Wine, and 


— —— — 
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7 
x 
k 
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ſ 
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By the Shang Rule. 


Firſt, by Prob. 1. of the Uſe of the Square Root by 
Ss the Lines C and D, (in che preceding Part) find a mean 
8 Proportional between the Length AB = 40, and the 
Breadth BC = O; which, according to the Rule there gi- 
ven, you'll find to be 28, 28 Inches, Then 


r E E N 


Set the Gange Point 16,79 on D; to 15 the Depth on 
; then againſt 28,28 (the Mean) on D, you'll ind 42255 
on C, the Content as above. | 
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ſ For W 1 N F. 

\ > WE . Gauge Point 15,19 on D, to 15 the Depth on 
© _ C; then »painit : 28,28 (che Mean) on 5 you'll find 51,94, 
3 the Content on 5 


Fi MALT 


Set the Gauge Point 46,36 on D, to 15 on C; then a- 
gainſt 28,28 on 6D, is 5581 on C; ; the Content required, 


To gauge a Priſm, 


E DEFINITION. 
= A Priſm is a Solid Fi igure, the two oppoſite Ends of 
> which are equal alike and Parallel; and all other vides are 
Parallelograms. | 25M 
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RULE. 


15 Multiply the Baſe of the Triangle at the End by Half 
& the . then multiply that Product by the 
5 | JL. Dee 
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Depth, and divide the laſt Product by 282 for Beer, 2 2 230 
for Wine, and 2150 for Malt. 


EXAMPLE. 


Let ABCDEFG repreſent a Triangular Prifm, ( for 
there are diverſe Sorts of them, but all take their Deno- 
mination from their Baſes or Ends) let AC be 40 Inches, 
BD = 22 Inches, and the Depth AG = 60; what's the 
Content in Beer and Wine Gallons, and Malt Buſhels: 


3 


AC 
Half B 5 11 11 


440 
Depth 60 


— — 


232 ) :6400,00 ( 93, 6¹ Content i in Beer 
102438 _ Gallons. 
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For / I VE. 


237 26400, 00 < 1 14,28 Content in Wine 


0339682 Gallons. 


09693 
011. 


Fir MALT. 
215.0 26400, 0 (12,27 Content in Malt. 


By the Sliding Rule. 


F ir find a mean Proportional between Half BD = . 
and e ; which by the Sliding Rule Is 1097: Then 


Fir BEER. 


Set the Gauge Point 16,79 on D, to 60 on C; then a- 
gainſt 20,97 on 5 is 93,01 on O, the Content as above. 


For WINE. 


Set the Gauge Point 15,19 on D, to 66 on C; then 3 a- 


gainſt 20,97 on D, is 1 14,28 on C, as above. 


Por M44 F-: 


Set the Gone Point 46,36 on D, to bo on C; then a- 
Sainſt 20,97 on D, 1 12,27 on C, the Content as above, 


To gauge a Cylinder. 2 
DEFINITI ON. 


A Cy linder is a Sold Fi igure, riſing from a circular Baſe 
(or Circle) in right Lines, and ending in an 20 Circle, 


or 'tis like the Rowling-Stone of a Garden. 
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"i wht . 
le ee e 


5 © 4 -& © 
Square the Diameter, and multiply that Square by the 
Depth 3 then divide by 359 for Beer Gallons, 294 for 
Wine, and 2737,47 for Malt, Buſhels. | 


VV 
Let ABCD repreſent a Cylinder; and let AB (the Dia- 


meter) be 40 Inches, and AC the Depth = 60 What's 
the Content thereof in Beer, Wine, and Malt? 


ms. 


988 


The Diameter 40 AB oe 
$40 - f 


its Squate = 1600 8 . | 4 ; 
the Depth AC= 60 = 1 for 5 | 5 


— 


os 


Product 96000 which divide by the proper Diviſors * 
5 Fir B E E R. A 

355) g6000,000 (367,409 Content. 

22426740 | op, 

204349 — 

Wore Fr 
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Fr WINE. 


294) 96000,090 (326, 530 Content: 
ess 


195928 
1002 
| 2757-47) 96900,0000 (35,068 Content. 


By the Sliding Rule. 


Open the Line D you have three Gauge Points; the 
15 firlt mark'd with W. g. for Wine Gallons, the ſecond with 
12 A. g. for Ale Gallons, and the third with M. 8: for the. 
# Malt Gauge Point ; ; cheir Uſe i is as below. 
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For BEER. 


Set 4 g.=18,94 on D, to the Depth 60 upon C, then 
i the Diameter = = * on D, you'll 1 267, 40% as a- 


* bove. 
1 Far W INE. 
Set Mg. = 17,14 on D, to the Devith mn bo on \C; 


then againit the Diameter 40 on D, n find 326, $30, 88" | 
3 above. 


1 | * M4 L 7. 
Set M. g. = 52,32 on D, to 60 the Depth on Cc; 3 then 
againſt 40 on P, is 35,008 on 0 for che Content as a- 
bove. 
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Iuͤ0BO gauge a Cone. 


DEFINITION. 


\ A Cone. is a ſolid Fi igure, riſing from a circular Baſe 
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{CD) in right Lines, (CA DA ) and ending in a Point, 
{A) which is called the Vertex or Top. 


R UL E. 


Square the Diameter, and multiply that Square by the 
Heighth ; then divide by 1077 for Beer Gallons, 883 for 
Wine, and 821 2,41 for Malt Buſhels, 


8 £M PLE. 


Let ABCD be a Cone, whoſe Heighth AB is 60 Inches, 
and Diameter DC 40; 1 demand 8 Content in Beer, 


"Es and Malt. 
7 GC 
Diameter DC = 40 
1 a0 
its Square 1600 
the Heighth 60 
the Square of the Diameter i in the Heighth 96000, 


which divide b ad 1077, by 882, and by 1 or 
an 


Beer, W Malt, as below, | For 
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F For WI NE. 

$82) g96000,000 (108, 843 Content. 
| Fr MALT. 
1 8212,41 ) g6000,00 (11 ,68 Content. 


By the Sliding Rule. 


Fir BEER. 


det the Gauge Point A. g. = 18,94 on D, to one third ef 
the Heighth, z. e. 20 on C; then againſt the Diameter, 
Viz. 40 on D, you'll have 89,136 as above. 


Fer W I N F. . 
l Set tle Gauge Point V. g. on D, RE] 17,14) to 20 Wi 
F (= = of 60) on C: ; then againſt the Diameter, Dix. 40 ON | 
PD, you I find 108,843 upon C, as above. 


| | Fer MALT. To | 
Set the Gauge Point M.g. (52,32) onD, to 20 (S of 


60) on C; then againſt the Diameter, Vi. 40 on D, i3 
11,68 on C, as above. 1 
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To gauge a Square Pyramid. 
DEFINITION. 


A Square. Pyramid is a a ſolid Figure, bote sides 8 
N plain 
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65693 (= 3 Times 231) for Wine, and 6451,26 (= 3 Times 
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plain Triangles, and ariſing from a Square Baſe, meet in 
one Point at B. | | | 


Square the Side, and multiply that Square by the Heighth; 
then divide by 846 (= 3 Times 282) for Beer Gallons, 


$ 2150, 42) for Malt Buſhels. | 


* ' 
Let ABCDE, repreſent a Square Pyramid, whoſe Side | 
let be — Inches, and Heighth 60 ; what's the Content in 
Beer, Wine, and Malt? e * 


301 
(tl 
The Side AE = CE =DC = 40 Inches. 
5 49: 

Its Square ie 1600 . 
Which multiply by = 60 5 5 1 

and the Product 9600 is a Dividend, 
which if you divide by 846,693, and 645 1,26 (as by | 
the Rule) the Quotients will be the Content in Beer, Wine, 3 
and Malt. „„ e 7 40 

5 or. 


The General Gauger. Wd 


For BEER. 
$46) 96000, oo ( 113,475 Content. 
11442680 
290335 
4641 
For W I N E. 
693). 96000,000 | F 138,528 Content. 
267165465 
596969 
3150 
Der M AL. 7. 


6451,26 . 96000,000 ( 14,88 Content. 
By the Sliding Rule. 


For BEER. 


Set 16, 79 (the Gauge Point for a Square in Beer Gal. 
lons) on D, to 20 (of 60) upon C; then againſt 10 
(the Side given) on D, is 113,475, He the Content in 1 
Beer Gallons and Parts, as above on C. 1 


Fr WINE. 


Set 15,19 (the Gauge Point for a Square in Wine Gal- | 
lons) on PD, to 20 (= x of 60) upon C; then againſt the 
given Side, viz. 40 on D, you'll find 138,528, the Con- 
tentin Wine Gallons and Parts, as above © on C, 


8 Fer MALT. © 
Set 46,36 (the Malt Gauge Point for a Square) on D, to 
20 (Sof 60) on C; then againſt the given Side, viz. 


40 on PD, yowll find 14,38 on E. the Content in Malte 
Buſhels and Parts, as above. | Fo ; 
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To gauge a Parabolick Conoid, 
„ e 
A Parabolick Conoid is made 12 an infinite Number 
of Circles, whoſe Area's are in Arithmetick Progreſſion, 
and formed by the Rotation of a Semi-parabola,. &c. 5 
WE RULE... 7 
Multiply the Square of the Diameter by the Heighth, 
and divide the Product by 718 for Beer Gallons, „5 88 for |. 
Wine, and 5474,94 for Malt Buſhels. 
FFF $ 
Let ABC be a Parabolick Conoid, whoſe Diameter BC 
is 40 Inches, and Heighth AO 60; what's the Content 
| thereof in Beer and Wine Gallons, and Malt Buſhels? 


2 
* 4 
* „ 
2 
7 
31 1 
8 - 5 ry? 
* 4 
* 5 . 7 
* * 2 
N 1 a 
* — Fr 


))) -- * 

| The Diameter BC is 40 Inches 

5 „b  : 
its Square is 1600 = 

3 the Heighth AO is 60 b 

the Rect. of the Heighth in the $q.of the Diam. 96000 

which divide according to the Rale, as below. _ 


For 


The General Gauger. 
For BEER. | 
718) g6000,000 (1 33, 04 Content. 
24266408 
260342 
5035 


For W INE. 


388) 96000,000 ( 163,265 Content, 
4 | 37226420 
F 195818 
1331 


Fr MALT. 


1 By the Sliding Rule. 
4 n e . 


5474494) 96000,000 (17,53 Anſwer. 


1179 


Set 18,04 (the Beer Gauge Point for a Circle) on D, to 
30 (i. e. one Halt of the Heighth, wiz. 60) on C; then 


againſt 40 (the Diameter) on D, you'll find 133, 704, the 


Content 1 in Gallons and Parts on the Line . 


Fr WINE. 


303.265, the Content required on C. 
of For M 1 


required on C. 


Set 17,14 (the Gauge Point ſor a Circle in Wine Gal- 
lons) en D, to 30 (7. e. Half the Heighth, viz. 60) on C3 
then againſt the Diameter, wiz. 40 on C, you'll find 


| Set; 52,32 (che Malt Gauge Point ſor X Circle) on D, to 
30 (:.e. Half the jog, viz. 60) on C; then againſt 
40 {the Diameter) on D 2, Y U find 17,53, the Content 
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120 The General Gauger. 
To gauge an Hyperbolick Conoid. 
DEFINITION. 


An Hyperbolick Conoid ts made. 25 the Rotation of a 
Semi-hyperbola about its Ae. 


. 

Multiply the Square of the Diameter by the Heighth, 
and then divide that Product by 862 for er Gallons, by 
706 for ee and 6560, 9 for Malt Buſhels. 

A 
4 Let ABOC repreſent a Hyperbolick Conoid, vw LY 
Heighth AO let be 48 Inches, and Diameter BC 26: 


what's the Content 1 in Beer and Wine Pn, and Malt alt 
Buſhel ? 


The Diameter BC, 1 . 26 Inches. 


= __48=Heighth, | 


fo 


The General Gauger. 
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For B E E R. 
862) 3235795 (37,04 Content. 
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Fr WINE. 
706) $2448.00 (45,96 Content 


420864. 
6722 


40 
Rr t | 
'6569,9) 32448,00 (4938 Content. 


= . 


— 7 
* = #79 $2 * 
th. 4621 7 —_ 2 — 
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2 4 
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; By the Sliding Rule. 


| 35% cc T_ 
Set 29,36 (the Beer Gauge Point for a Hyperbolick 
' Conoid) on D, to the Heighth, vis. 48 Inches on Cs 


then againſt 26 (the Diameter) on D, you'll find 37, 64 on 
C, as aboy-., | | EE 


5 For W. I'NE. | 
Set 26,57 (the Wine Gauge Point for a Hyperbolick 
Conoid) on D, to the Heighth, viz. 48 Inches on Cs 


; then againſt the Diameter, wiz. 26 on D, you'll find 
| 45,96, the Content required on C. 9 = 


En Fir MALT. „„ 
Set 81,05 (the Malt Gauge Point for a Hyperbolick 
Conoid) on D, to 48 on C; then againſt 26 on D, youll | 
find 4,938, the Content in 8 and Parts, as above. 
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422 The General Gauger. 


To gauge a Spheroid. 
jr 


A Spheroid is an oval Solid, longer than it is broad or | 


deep, being made by the Rotation of a Semi-Ellipſis. 
| | RU LE. 


Multiply the Square of the Conjugate by the tranſverſe 


Diameter ; then divide the Product by 538 tor Beer Gal- 
Zons, 441 for Wine, and 4106,2 for Malt. 


EXAMPLE. 
Let ARCD be a Sphereid, whoſe conjugate Diamete: 
AB is 42 Inches, an rrnfverſe Diameter CD $0 3 I de 
ans the Content i in Beer, Wine, and Malt, 


Its Square i is 2 | 1764 


The Tranſverſe (or longeſt) Diameter is DC = „ 560 8 
The Dividend is 2 551 


Which if you divide by the Diviton as in the} Rule, 
you'll have the Content of the Spheroid i in Beer and Wine 


- Gallons, and Malt Buſhels, PE ns e 


099 — _ 


i 


dd oy 


D, you'll find 240 on C, for the Content as above. 
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Fr B 2 E R. 

5387 105840, oo (196,72: the Content in Bowe 
$202 244 Gallons and Pare. | 

3695 | 

314 
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„„ For M 4 LT: 
4ro6,2) 1059400 - (25977 the: Content in \ Buſh- 
f : ly and Parts. 


By the Sting Rule 


Fir B E E R. 


Set 23,19 (the Beer Gauge Point for a Spheroid ) on 
D, to the tranſverſe Diameter, viz. 60 on C; then a- 
gainſt the conjugate Diameter, wiz. 42 on D, voa find 
196,72 on C, the Content required as above. 


* WINE. 


Set 21 (the Wine Gauge Point for a Spheroid) ) ON D, to 
the tranſverſe Diameter, viz. 60 on C; then againſt 42 on. 
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Set 6507 5 on D, to Goon C; then againſt 4¹ on D., 
is 25,77, the Content wies on 8 = 
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; To gauge a Globe. 
DEFINITION. 
A Sphere or Globe is a round Solid, whoſe Length; 
Breadrh, and. Deptiz, is alike or equal. 
RUL E. 
Cube the Globe's Diameter; then d! vide that Cube by 


Lehel for Beer Gallons, 441 for Wine, and 4106,2 for Malt 


EXAMPLE. 
Let ABCD repreſent a Globe, whoſe Diameter AB or 
CD is 36 Inches; I demand the Content in Beer and 


Wine Gallons, and Malt Balkels,. 


U, 

0 

E 7nc 

The Diameter Al D 36 Inches. vos 

36 +. ma 

216 er\ 

e 108 Par 
Its Square iz 1296 
25 — 35 
7776 

CCW a 43838. | 

Its Cube (for a Dividend) is. 46656 BE l 
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Fir B E E R. 


538) 46656, ( 0077'S: the Content in Reer Gal. 
30184 0 lons and Parts. 
386 555 9 — 


. — 


T 2 4 . . ns 
IIS PE <4 er 


22 


Fir W INE. 
441) 46656,03 ( 105,79, the Content in Wine 
o255131 5 Gallons and Parts. 
25 5 26 
342 
| For M 4 LT: 3 
4106, 2) 4666 6, 000 (11, 6 the Content in 
1 555 nk 1 Buſhels and Parte. 
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wy 


By the Sliding Rule. 


F B E I R. 


Set 23,19 upon D, to 36 upon C; then agatiſt 36 on 
D, you'll find 86,72 on C, the Content. required. 


For WIN E. 


Set 21 on D, to 36 on C; then againft 36 on: D, you is 
ind 105,79 on C, the Content required. 


For M A L T. 


Set 64,07 on D, to 36 on C; then againſt. 16 on D, 
704'1l find 11,36 on C, the Content required; where. your _ 
may obſerve, that the ſame Diviſor and Gauge Point 

erves both the Globe and Spheroid, they wn the ſame. 
Part of their circumieriting: inder. 
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To gauge an elliptick Cone.. 


DEFINITION. 


An ell rack Cone is a ſolid Fi igure, ariſing from an KY 
M. 3.  lipticall 
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126 The General Gauger. 


liptical Baſe in ſtraight Lines, and ending in a Vertex or 
Point as A. V 
. R UL E. 


Multiply the Rectangle of the bottom Diameters by the 
Heighth ; then divide by 1077 for Beer Gallons, . 882 for 
Wine, and 8212,41 for Malt Buſhels. | 

Let BACO repreſent an upright elliptick Cone ; the 
conjugate Diameter of its Baſe is 30 Inches, the Tranſ— 
verſe 40, and Heighth A0 60; what's the Content in 
Beer, Wine, and Malt? 8 


A 


a 


The Tranſverſe Diameter BC is. 40 Inches. 

The Conjugate Diameter E F is — 
11206 N 

Which multply'd by the Alt. AQ=60, gives 72000 for a | Y? 


Dividend. = 
= Fr BEER. | 
10%) ,72000,00 (66,85 the Content in Beer 
70 6738845 e Gallons and Parts. 
ES . = 


. 
4 
K 
os: 
44 
Ay 
* 
RA 
= 
"x 
+ 
- 
# 
i 


8 


The General Gauger. 127 


F WINE. 


5583 
22 


For MALT 


$212,41) 72000,0000 (8,767 the Content. in 
h —- Malt Buſhels and Parts. 


By the Sliding Rule. 
For BEER. 
Firſt, find a mean Proportional between the Diameters, 
Viz. 30 and 40, which (by the Sliding Rule) you'll find' 


to be 34,64 : Then ſet 32,82 (the Beer Gauge Point for 
round Pyramids) on D, to 60 (the Heighth) on C; then 


againſt 34,04 (the mean W on "Os you'll find. 
06,8 5 (as above} on C. | - 


Fr WINE. 


Set 29,7 (che Wine Gauge Point for round bmi . 


on D, to 60 on C; then againſt 34, 64 (the Mean) on D. 
7 yow'll find 81 „63 on C, as above. 


For M A L T. 


set 90, 62 on D, to 60 on C; chen againſt 3064 on P. : 
you ll nd 8,767 on C, as above. 


To gauge the Fruſtum of a Cone. 


DEFINITION. 


If a Cone, Congid; or Pyramid, be cut by a plain Pa- 
rallel to the Baſe; that which remains below, is called the. 
Fr altum of a Cone, Cond, Ee. 


882) 72000, oo (87,63, the Content ! in Wine | 
144884 155 | Gallons and TOs: . 
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128. The General Gauger. 
"RULE. IL 

To thivk Times the Rectangle of the Diameters, add 
the Square of their Difference, multiply the Sum by the 
| Depth, and divide by 1077 for Beer Gallons, 882 for 
| Wine, and 8212,41 for Malt Buſhels. 
| EXAMPLE. 

Let ABCDEF, repreſent the Fruſtum of a Cones let the 
Top Diameter, wiz. AC be 3o Inches, the Bottom Dia- 
meter DF 40 Inches, and the Depth BE 6; what's the 
Content in Beer and Wine a: and Malt Buſhels? 


The Bottom Diameter is 40 Inches 15 
The Top Diameter is 5 30 15 
Thas Rectangle 1s = 3900. 


3 
Three Times the Reftangle « or Product is © 3600 


The Sq. of the Difference of the Diamerers i is 100 


The Sum is | 370⁰⁰ 
| The Depth is : | a 
BW The Dividend i 18 . | e 222000 | 
85 1077) 222000, oo (206, 12, the Content in Beer 
006608368 Gallons and Parts. 0 
66307 TO g 3 
0138 | | | I 


oo | 7 oh 
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EVE Fa. NE IE PL. Ins 
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WP. _. . - 
<4 ER — * a - 


For W I VN E. 1 

MM 

882) 222000,000 (251,700 Content in Wine NR 

: 4560860. | | Gallons and Parts, þ v 

15106 0 

600 A 

5 4 

For M . kt. 

8212,41) 22 2000,0000 (27,02 Content in Malt I 

'R U LE It w 

Take the Area of the greater Baſe, the Aves of the leſ. : 
fer, and a Geometrical Mean between the two Area's ; the 5 
Saum of theſe Three multiplied by one third Part of the 1 
Tun's Depth, gives the Content: And this is a general iP 
Rule for the Fruſtum of any Pyramid, whoſe Baſes are Pas, . 
klallel, whether they are ſquare, triangular, circular, c. o 
: EXAMPLE. = 
5 Let the Tun be the ſame as above, whoſe Top Diame- J 
ter is 30 Inches, the Battom 40, and the Depth 603 3 * 
what's the Content in Beer, Wine, and Malt? TH 
The Area of the Top Diameter (vis. 30) is 2,069 11 
Ik̃ he Area of the Bottom Diameter ( wiz, 40) is 4,4568 mY 
he Mean between the two Area's | „ 3,3425 - 
T peir Sum is 10, 3062. _ 1 


This Sum, vix. 10, 3062, muſt be multiplied by e 


— —_—_——_—_— 


The Content required in Beer Gall. and Parts 206, 58 = | 
For 
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x 
N 
F 
+ 
_ 
0 
* 
Z 
by 
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=, nos The General Gauger. 


For W I N E. 


The Auer of the Top Diameter (wiz. 30) is 3,0612 
The Area of the Bottom Diameter (wiz. 40) is 5, 4421 


The Geometrical Mean A the 2 Areas is 4,0815 
Their Sum is 12,5848 
8 

Which b eaultply'd by 1 of 60, vix. 20, 26 2 5 
the Content. 7 > 8 231,696 


Fer MALT 


The Area of the Top Diameter (wiz. 30) is 0,3287 
The Area of the Bottom Diameter ( viz. 40) is 0,5845 


| The Geometrical Mean between the 2 Areas is 0,4384 


| Their Sum is „„ = "FEES 
| Which being multiply'd by 4 Jof the Heightb, | „ 
60, i. e. 20, will give the Content in 
Buſhels and Parts. —— 
By the Sliding Rile.. 
For BEER. 


Set 18, 94 (the Beer Gauge Point for a i Circle) on D, to 1 
upon C; then againſt any Diameters on P, is the Area on C. 


Thus againſt 30 on D, you'll find its Area. 2, 5069 
And againſt 40 on D, its Area. 4,4568 | 
Then (by Prob. 1. in the Uſe of the Square ) 
| Root by the Rule before- Boing) find a Mean 3,3425 

between the Areas. —— 

Their Sum is | 10, 3062 


Which by the Lines A and B, multiply by. 20, and the 0 
Product will be 206, 1240, as above. Fr | 


Point. 


|  Buſhels? 
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For W INE. 


Set 17,14 on D, to 1 on C; then againſt 30 on, is 3,061 2 
And againſt 40 on D, you'll find 5,4421 


The mean Proportion between | theſe two > Areas is 4.0815 


Their Sum is 12,5848 


Then ſet 1 upon B, to 12,5848 on A; and againſt 20 
on B, you'll find 251,6960, as abeve; and the ſame muſt 


be obſerved for Malt, Reſpect had to the proper Gauge 


To gauge the lower Fruſtuen of a parabolick 
Conoid, cut Paralle] to the Baſe, 


RULE. 


Add the Aja of the Diameters together, and multiply 


that Sum by Half the Heighth ; ſo is the Product the Con- 
tent of ſuch a Tun. 


EXAMPLE II. 


Let ARCDEP repreſent the lower F ruſtum of a dane 


lick Conoid, whoſe Top Diameter is 3o Inches, the Bot- 
tom Diameter 40, and the Depth 60; what's the Con- 
tent of the Tan 1 in Beer and Wine Gallons, and Nuit 
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by Half the Depth (wiz. 60 . e. 30 gives the Son- 


tent of the Tun, ui. | 208591101 in Beer Gallons 
and Parts, 85 Fe a 


gz e General Ganger, 
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7700 
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R BEER. 1 
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p Diameter 30 e 
30 | i 


359) 888 ( 5069 Area of the Top J 
> 825069 | Diamer. = 


8 . | 
Bottom Diameter a>. . 
14 - 1 


DEQ) ES (44568 As of the Bot- 
| 1644568 tom Diameter. 
20408 : s 
REO 5 Th 
The Sum of the two Areas is 6 9637 which multiply d 
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| For WINE. 
Top Diameter 30 
COWS 
294) 9g00,0000 3.0612 Aue of the Top 
0110662 Diameter. 
18367 | 

oO 


Bottom Diameter 40 
40 
10 294) 1600,0000 (5,4421 Area of the Bot- 
1304426 tom. 
3 . 
002 
L The Sum is 8,503 3 which multiply'd by Half the Depth, 
y {viz. 60) i. e. 30 produceth the Content of the Tun | 
"= | in Wine Gallons ane Parts, 
* | 255-0990 5 
; | For M A L A 1 
p Pop Diameter 30 
l. 30 
| . —ů ů 
2737,47 900,000000 63287 the Area 1 
op. 
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The Bottom Diameter 40 
ü 40 
2737,47) 1600, ooo 65845 the Area of 
| | 5 ; the Bottoms 
The Sum of the Areas is 59132, which multiply'd by 
Half the Depth (wiz. 60) i. e. 30 ſhews the Content 


4 of the Tun to be 5 27,3960 Malt Sallie and 
£ arts. 5 | | 
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The General Gauger. 


By the Sliding Rule. 
| ” Fir BEER. ey 
Set 18,94 on D, to 1 upon C; then againſt 30 on D, 


is 2,5069, the Area of the Top Diameter on C; and as 

the Rule is now ſet, againſt 40 on D you'll find 4,4568 on 
C, the Area of the Bottom Diameter; then ſet 1 upon B, 
to 30 on A, and then againſt the Sum of the Areas on B, 
you'll find e08,9110 en A, the Content as above. 


£ For N. TNF. 


Set 17,14 on D, to 1 on C; then againſt the Diame- 


ters, viz. 3o and 40 on D, you'll find 3, 0612 and 5,4421 
their Areas on C; then ſet 1 on B, to 30 on A, and a- 
gainſt the Sum of the Areas, ui g. 8,5033 on B, * 


25 5, ogqo, the Content required on A. _ 


| For M A E. | 
Set 52, 32 on D, to 1 on C; then againſt 30 and 40 on 


D, you'll find ,3287 and , 5845 on C, their Areas ; then I 


ſet 1 on B, to 30 on A, and againſt „9013 2 (the Sum of 


the Areas) on B, you'll find 27, 3960 on A, as above. 


« 
Cy 


1 "RULE H. ; 
Multiply the Sum of the Squares of the Diameters by 
the Depth, and divide the Product by 718 for Beer Gal- 
lons, 588 for Wine, and 5474,94 for Malt Buſhels. | 


„„ = EXAMP 1 


Let the Top Diameter be 20 Inches, the Bottom 30, 
and the Depth 40; what's the Content in Beer and Wine 
Gallons, and Malt Buſnels 1 


N 
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For B E E R. 
Top Diameter 20 Bottom Diameter 30 
20 30 


Its Sore 400 Its hs 900 
| | | 400 


The Sum of the Square is 300 


„ 


For WINE. 


588) 52000,00 (8843 Content in Wine 


49 86 Gallons and Parts. 


The ſame Dividend, being divided: by 5474. 94. will: 


quote the Content in Buſhels 3 and the like for the Fruſ- 
tum of any other parabolick Conoid. 


To ſind the Content of any Tun, whoſe Sides are 


ſtraig ity and Baſes e or Einen 


RULE. 


1. To the greateſt Length S, 231 Half the hell 


Length op; then multiply the Sum by the greater Breadth 
4 reſerving that Product. 


To the leſſer Length op, add Half the greater 


Pot St; and multiply the Sum by the leſſer Breadth 
2 = add this Product to that before reſerved ; then multi- 


ply the Sum by rhe Depth, and divide the Product by 846 


5 5 er 
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136 The General Gauger. | 

| for Beer Gallons, and 693 for Wine, if the Baſes were Pa- 

| ratlelograms; but by 1077 for Beer Gallons, 882 {or 
Wine, and 8212,41 for Malt, if they were Ellipſes. = 


EXAMPLE 
Let ABCDEFGH repreſent a Tun, whoſe Baſes are 
Parallel and Sides ſtraight, in which the ftraight Lines at 
the Top and Bottom may repreſent a Tun, whoſe Bales |. 
are Parallelograms, and the curved Lines may ſignify the 
Fruſtum of an elliptick Cone as below. 1 


Let the Length of che greater Baſe of the Tun, wiz. | 

EF = Se = GH be 60 Inches, and the Breadth of the | 1 
fame Baſe, viz. EG =qr=FH be 30 Inches; let the 
Length of the lefler Baſe 1 DC = op = AB= x2 Inches, | { 
the Breadth of the ſame Baſe, viz AD= N BC 46, 

and the Depth DG = 05 = c. 35; what's the Content 

in Beer, Wine, and Malt. VVV 

The greater Length, 1. e. EF= &c. is 60 Inehes. 40 


Half the lefſer Length, viz, DC=op, &c.=5 2, 26 _ Ln, 
Their Sum is e l 1 
Greater Breadth, ir. G E ==x | has Oc. 18 5 50 | | | tht 
eee ee 
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i The leſſer Length, viz. AB =o p. Sc. is 62 
l Half the greater Length, iR. EF = = & c. is 30 


A 


Their Sum is . 
Leſſer Breadth AD = = mn He. is 46 


. "492. 

328 
The Product! is — 377 
The Produet above reſerved i 18 4300 


— — 


Their Sum is 8072 

The Depth is „„ 

72648 
24216 


This Pioduct, din. . 314808 is your 
Dividend. Now if your Figure has elliptical Baſes, your 
Diviſors are 1077 for Beer Gallons, 882 for Wine, and. 
8212,41 for Malt. But if the Baſes are Parallelograms, 


your Diviſors are 846 for Beer: Gallons, 693 for Wine, and 
6451, 26 for Malt. 


> 


—— 
- 2 2 


i | Fo gauge the F ruſtum of an upright ellipticx 
, | Cone, cut parallel to the Baſe another Way. 


* 
oy 


* 
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RULE. 


— Mukääply the Product of the Top Diameters by the Pro- 
s. dat of the Bottom Diameters, and extract the Square 
Noot of that Product, which Root add to the Sum of 
tte ſaid Products; multiply. the laſt Sum by the Depth, 
| then divide by 1077 for Beer Gallons, 882 for Wine, and: = 
: T2334 for Malt Bulhels, - . | 
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EXAMPLE. 


| Let ABCDEFGHIK repreſent the Fruſtum of an up- 
right elliptick Cone, whoſe Dimenſions are as below. 


Greateſt Diameter at the Top AB is 40” 


Leaſt Diameter at the Top CD is 30 
Greateſt Diameter at the Bottom EF 60 
Leaſt Diameter at Bottom GH 50 
Depth IK | 


| TL e greateſt Diameter at the Top 15 
W— Leaſt Diameter at the Top is 


Their Rectangle or Product is 


The greateſt Diameter at the Bottom is 
The leaſt Diameter at the Bottom is 


N Their Nectangle or Product is 
Rectangle of che Top Diameter is 


Rectangle of che Bottom Plameter is 


what's the Con- 
tent in Beer, 


1200 
3000 


Wine, and Mal: ? 


Their Product is 


3 
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3600000,0000 7 1897 36 Roots 


378) 27900 
26509 


3794) 139100 
. 113829 
37946) 2827 100 

Keg N 


ht 


250304 


Rectangle of the Top Diameters 1200 


Rectangle of the Bottom Diameters 3000 
A mean Proportional is 189, 36 


r 


Their Sum is e 36 
| 66 


The Depth is 
3658416 
3658416 


The Dividend is . 402425,76 


Fr B E Z R. | 
1077). 402425,76 ( 37 3-65 Contene i in Beer Gal- 
907933451 e eee 
039087 
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6 For WIN E. 
$82) 402425,76 (456, 26 the Content in Wine | 
4962334 Gallons and Parts. 
55374 - 
354 
8 For M4 L 7 


8272,41) 402425, 6 (49,00 Content in Buſhels 


and Parts. 
2. Or (according to the general Role before given for 
the Fruſtum of a Cone) you may find the Area of the 
greater Baſe, the Area of the leſſer Baſe, and a mean Pro- 
rtional between them; and then multiply the Sum of 
theſe by ; 7 of We He Seb ſo mall the Product be the An- 
fer. 1 5 
E X 4 M | of 7 ZE. 


Let the Figure and Dimenſions be the ſame as in the firi? 
Caſe ; 1 what's the Area! in Beer, Wine, and Malt ? 


For B 2 E R. 


A 359i is to 30, ſo is 40 to 3,3426 the Area of the 


30 | {LP Diamere; 


— — — 


| rely  1200,0000 ( 3,3420 
1233426 | 
15926 
o 


0355 1s to 50, ſo 1 is 60 to 8,3565 the Area of the | 
60 © Þottom Diameter, | 


3590 3006,0000 ( 8.3563 
> 3283505 
20396 
211 


A Po LC OY 


--Y be General Ganger, 14 
| Area of the Top | 3,3426 


Area of the Bottom 953565 
A Mean | 5 5,2851 


Their Sum is 16,9842 


One third of the Heighth | 22 


——— IIS CERES IR 


339084 


339084 


Content of the Tun {near that above) is 
Fr WINE. 


As 294 is to 30, ſo is 40 to 4,0816 Area of the 


Top Diameter. 


2. As 294 is to 50, ſo is 60 to 10, 2040 Area of the 
Bottom. 
T he Geometrical Mean | is. 4 6,45 36 
f The Sum is 2 : 0,7392 which multiply 
by 3 of the Heighth (viz. 60) i.e. 22 and the n. 


414784 
414784 


will be 456, 2624 the Cont, requir'd, 
For MALT. 


1. As 27 37:47 is to 30, fo is 40 to 4383, the Area at x 


the Top. 


2. As 2737,47 is to 59, o is 60 to 19959, the Area 


at the Bottom. 
'Fhe Geometrical Mean 1 is 6903 


The Sum 1 18 22245 which multiply by 


BY of the Height (viz. 66) 4. e. 22 and the | Product 


f will be 155 | F759 the Cont. . required. 


373,65 24 
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By the Sliding Rule. 


Fr BEER. 


*. get 359 on B, to 30 on A; then againſt 40 on B, is 
353426 (the Area at the Top) on A. 

2. Set 359 on B, to 50 on A; then againſt 60 on B, 
is 8,3 565 (the Area of the Bottom ) on A. 

3. Tren ſet 3,3426 on C, to 3,3426 on D; then 4 

-8,3565 on C, is 5.285 1 on D, for a mean Propor- 

tional ; all which add to the two Areas before found, and 
their Sum f is 16,9842; which (by the Rule) . 


by 22, gives 373,6, Cc. the Content. 


To find the Content in Wine Gallons: 
1. Set 294 on B, to 50 on A; then againſt 40 on B, is 


4.08 16 (the Area of che Top) on A. 


2. Set 294 on B, to co on A; then againſt 60 on B, is 
10,2040 (the Area of the Bottom ) on A. 
3. Set 408 16 on the Line C, to 4, o8 16 on D; then 


againſt 10,2040 on C, is 6, 45 36 (a Geometrical Nean 


1 The Sum is I 


' between the two Areas) on D, which add to the ſaid 


Areas, and the Sum will be 20,7392. 
4. Set 1 upon B, to ; of the Heighth (viz. 66 | 22 on 


| * A; then againſt 20,7392 on B, is 456, 2624 (the Content 


required ) on A. 
For M 4-L T.- 


Set 2737,47 on B, to 30 on A; then a- } 
„683 


gainkt 40 on B, is the Area of the Top on A, 
VR 


2. Set 2737, 47 on B, to 50 on A; then a- 
gainſt 60 on B, is the Area of the Bottom on 7 


A, viz FA 
WD 4383 on C, to 4383 on D; then a- 600 
gainſt 10,959 on O, is the Mean on D, Vin aid 

| 2,224% 


p 
E 
t 


1 7A H 
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4. Set 1 on B, to 2, 2245 on A; then againſt ,22 on B, 
is 48,939, the Content of the Tun in Buſhels required on 
A: And the like may be done with a Tun, whoſe Baſes 
are Parallelograms, and its Sides ſtraight, only inſtead of 
the former Diviſors ; you muſt make Uſe of 282 for 
Reer Gallons, 231 for Wine, and 2150 for Malt Buſhels. 


| To gauge the Fruftum of a Globe. 


19 . | 


To the Area of the Fruſt m's Diameter, add the Area of 
the Heighth, more one Third of the ſame; multiply the 
Sum by Half the Heighth, and the Product will be the 


Content of the Fruſtum. N 
EXAMPLE. 


Let ABCD repreſent the Fruſtum of a Globe, whoſe 
Diameter AB let be 28 Inches, and Altitude or Depth 


D zo; what's the Content of the Fruſtum in Beer and 


Wine Gallons, and Malt Buſhels? 
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For B E E R. 
1. As 359 is to 28, fo is 28 to the Area of? 
e Diameter, 1. e. 
2. As 359 is to 3o, ſo is 30 to the Area of / 


the Depth, 7. e. 
One third of the Area of the Heighth is 


oO 3 B 
00 wa — 
Www 0 00 
W © 2 


" dale fam hk 55183 
| Half the Altitude or Depth _ 1 
| 4 
2763 15 
Se 55263 
| The Content of the Fruſtum is 82, 8945 
For W I N E. 


. As 294 b to 28, fk 28 to the Area of 5 
the Diameter, 1. e. 1800 


| 2. As 294 is to zo, fo is 30 to the Area of 3 
1 T 3.0612 
| One T ind of the Area of the Alt. (wiz, 30) is 1, 204 
| Their Sum i is | | = 6,7482 i . 
Half the Depth (30) is i 5 
= 7 | 3327410 
1 1 67482 | 
The Cont. of the Fruſtum in Wine Gallons 101,2230 | oY 
a 
For ; 


The General Gauger. 145 
For MALT. | 


1. As 2737,47 is to 28, ſo is 28 to the Area of the Top „286 
2. As 27 37, 47 is to 30, ſo is 30 to the Area of the Depth, 328 
One third of the Area of the Depth is ” 5: SFO 


Their Sum is | - 24 723 
Half the Depth 1s ZI 
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The Content in Buſhels 


By the Sliding Rule. 

For B E E R. Ne 

Set 18,94 (the Beer Gauge Point for a Circle) on D, 
to 1 on C; then againſt the Diameter, viz. 28 on D, 
you'll find the Area thereof on C. 1. e. 2,1838 
And againſt the Depth, vi 30 on D, you'll findz, 5 069 on C. 
The 3d of the laſt Area found, r. of 2, 5066 is 0,83 56 | 

Their Sum is f 
Then ſet 1 upon B, to Half the Depth on A; and a- 
gainſt the Sum, wiz. 5, 525 on B, you'll find 82, 8945 the 
Content . 9e on A, i. e. 82 Gallons, 1 Pottle, 1 Quart, 

Pint, an 15156 of „„ >, | 1 1 

. 456 | 


The Operation for Wine and Malt by the Sliding Rule, 
is in all Reſpects the fame as above: only inſtead of 18,c4, 
you muſt make uſe of 17,14. as a Gauge Point for Wine, 

and of 52,32 as a Gauge Point for Malt. 1 
I have inſerted the preceding Rule for this Purpoſe, 
being expeditious enough 25 by the Pen and Inſtru 
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nay, more e ready and general than any other that I have 
raken Notice of. But if you'd have one more ſhort, only 


for the Pen, take the following Rule. To three Times 
| the Square of the Fruſtum's Diameter, add four Times the 
{ Square of the Depth, multiply the Sum by the Depth, and 


divide the Product by 2154 for Beer Gallons, 1.704 for 


| e. and $045,953 for Malt Buſhels. 


Of Caſk Gauging. 


| Before we deliver Hales for this Purpoſe, "twill not be 


amiſs to let the Learner know that the Requiſites are, 


The Diameter at the Bung 
The Diameter at the Head in Inches. 0 
And the Length 


When theſe Dimenſions are "Ry our next Bubnck 

is to conſider what the Nature or Form of the Caſk we 
| pre to gauge is; for all Authors agree, that there are fou: 
Sorts, vix. 


. d middle Froftum 4 a Spheroid. 

2. The middle Fruſtum of a parabol'ck Spindle. 

3. The middle Fruſtum of two parabolick Conoids, a 
butting upon one common Baſe; or, 

&. The m: ddle Fralum of two Cones, abutti ing upon 


one common Bale. 
To theſe we may add, that of a Cy linder, ro Which all 


may be reduced; and though when it has the ſame Lengih 


as any of the Figures above-mentioned, and a Diameter 
the ſame with that of the Bung, the Content will be more 
than any ef them, as may be ſen by the next Fi igure fol- 
» Jowing: : 
Vet when (by the Rules following) we think that we 


have reduced any given Caſk to a Cylinder, tis ſuch a Cy. 


linder, whoſe Length is the fame with that of the Caf 
Kad, But its Diameter is ſuch, that it is greater than the 


ead, and leſs than the Bung's Diameter of the fame, |} 
| * | 


VE WW. . 


1% 
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This will be made more plain, when we ſee the Figures, 
and conſult the Rules following. 


A „„ „„ „„ Beese f 
A. . — 8 | | . - 


| 1 
TL — K 


* In this Figure. ABCGHT, may e a Cylinder 
whoſe Diameter AI=CG is equal to the Bung's Diameter 
and conſequently ( as by the 5 
Figure) muſt contain more than any of them. | 
2. The middle Fruſtum of a Spheroid may be repreſented 
by the next inſcribed Cask, viz. Ma Ba DEFa Ha KL. 


BH of te inſcribed Caſſcs; 


3. The middle Fruftum of a parabolical Spindle may be 


repreſented by the next Inſcribed Caſk, vis. Mn Bn 
DEFz Hz KL. 


4. The middle Fruſtum of two Conoids may "be repre- 


ſented by the Caiks Mo Bo DEFo Ho KL. 
The middle Fruſtum of two Cones (being the leaf 


of all may be reprefented by the Cask Mg Bq DE Fg Hg 


KL, now by this Figure tis plain, that a ſphero dal Cask 


is the greateſt (except the. Cylinder; ) the middle Fruſtum 


of a Parabolick, the next leſs; the middle Fruſtum of two 


Conoids, leſs Thaw that; and that of two Cones, leaſt of- 


all, as before. This will yet 2 wont mol e ſully Fi the: "42 
. Contents as below. 
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PR OB. I. 


„ here“ s a Caſe ſuppoſed to be the middle Þ dun. 
of a Spheroid, as Ma Ba D E Fa Ha K I., 
whoſe 


Burg Diameter BII is 40 | 
The Head Diameter MK = DÞ is 30 C Inches 


And the Length LE 
= How r Ale or Wine Gallons will the Cask contain? 


RUL E. | 

10 the Sum and half Sum of the Squares of of the Burg 

and Head Diameters, add half the Difference of the {ad 

Squares; the Sum of theſe multiplied by the Length, and 
the Product divided by 1077 for Beer Gallons, and 882 for 
| Wine, quotes Se Content reſpectively. 


EXAMPLE. 


The Sau. of BH the Bung's Diam. (. e. 40) 13 1600 
The Sq. of MK = DPF, the Head Diam. (ie. 2005 900 


The Sum of the Squares is 2500 
Half the Som is „ 
Half the Difference of the s Square 15 358 
amis | - 4100 
«Length iz . 2 
| 205 Ale. 
1077) 221400, 00 (205, 7 
00600551. 
60161 
0617 
00 
| 882 


5 
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882) 221400,00 ( 251,02 Wins. 
4500800 1 
09183 
O10 
Content in Ale | 205,57 
Content in Wine 251,025 
PER ON. II. 


There's a Cast (of the ſame Diameters and 
Length with the former) ſuppoſed to be the 
middle Fruſtum of a parabolick Spindle, (as 

Mu By DEF Hz KL,) how many Gallons: 
of Ale and Wine will this Caſg. contains 


RULE. 


To the Sum and half Sum of the Sa of 4 Fang: | "= 


and Head Diameters, add three Tenth Parts of the Dif- 
ference of the ſaid Squares; multiply the Sum by the 
Length, and divide the Product by 1077 for Beer Galen, 
and 882 for Wine. 


*. 
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EXAMPLE. 


The 8. of BH, the Bung's Diam. (7. e. 40) is 1600 
The $q. of MK=DF ,the Head Diam. (7.e. 30) is is 900 


Their Sum is - 2500 
Half Sum is 1250 
The Difference of the $q. maltiplied by 3 is 210 
The Sum of theſe is 13960. 
Length | is uM 
I 584 
19,80 
| . 
$077) 213840000198, 55 
5 10611455 
092950 
2551 
2 
882) 213840,00 (242,45 Wine. 
3746622. 
| 21939 
347 
The Content i in Ale Gallons and Parts is 198, 5 5 
And i in Wine 2242,45 Fefe. 
PR 0 . 


There's a Caſt whoſe Staves between the Bung and 


Head have but little Curvature, as Mo Bo © 


DEFo Ho K L, (in the laſt Figure,) and 
fupposd to be the middle Fruſtum of two Co. 
 - vids, what's the Area of this Caſe in Ale and 
½ ine Gallons, ſuppoſing it to have the ſame Di- 


enters and neth with tho above? 
0 S 4 R U +4 . 
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RULE; 


To the Sum and half Sum of the Square of the dag 6 and 

Head Diameters, add one Fenth of the Difference of the 

faid Squares ; then multiply the Sum by the Length, and 

oy the K by 1077 for Beer Gallons, and 882 for 
ine. 
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EXAMPLE 


3288. 
= is 


X — Ale. 
1077) 206280,00 (191,53 
098 22359 
016741 
0532 
OO 


882) 206280,00 (233.87 Wine. 


1. 
576 


The Sq. of the Bung's Diam. wiz. BH = 40 is 1600 1 
The $q. of the Head Diam. wiz. AK = DF is goo 4 
The Sum of the Squares ! 18 2500 | 
Halt the Sum of the Squares 1s | 1250 
One Tenth of the Difference of the Squ. is 70 i 
The Sum is 3820 1 
t 1 bs 
— 1528 1 
1910 1 
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The Satt in Ale Gallons and Parts is 191,53 
Andin Wine 233,87 
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n 


There's a Caſk in the Form of the middle Fruftum 


f twwo Cones, abutting upon one common Baſe, 
as Mg By DEFq Hg KL, having the ſame 
Diameters and Length as thoſe above; what's 
tbe C. ontent in Beer and Wine Gallons ? 


RULE. 


From the Sum and Half Sum of the Squares of the Bung 
and Head Diameters, ſubſtract Half the Square of the Dit- 
ference of the Diameters themſelves; then multiply the 
| Remainder by the Length, and divide the Product by 1077 
for Beer Gallons, and 882 for Wine. 


E X A E LR 


| | The Square of the Bung's Diam. is 1600 
| The Square of the Head Diam. is 900 


_—_—_— 
» 


Their Sum is N 
Falf the Sum is 1280 
= The Sum of theſe is 3750 
= Difference of the Diam is 10; which 4 5 
ſqſuared is 100, Halt of w hich 1 is 8 
The Remainder is 370 
The Length. is . 5 425 5 
. 
1865 
— — * 
1077) 199800, oO (185,51 
| 2921455 
059567 
OTE 
80 
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882) 199800,00 (226,53 Wine. {| . 
2346804 | 1 
57% "ih 
The Content in Ale Gallons and Parts. is. 18551 5 
And in Wine : 226, 35 A 
By the four preceding Problems it appears, that if the * 
Dimenſions are as in the hrit, VER, The 7 
Bung's Diameter | 40 'Y 
Head Diameter oC Inches, 
And Length 13 
That the Content in each Variety wil! 
e OM \ „, (251027, +" 
Ys 2. 0198,55, , 1 and 3242,44 „ Wine 
By Prob. ) 3 19153 Ale Gall. and 233-87 { Gals 
\ 42 185,510 220,53 


Where we may obſerve, that the Difference betwixt the 
frſt and ſecond, is the ſame as between the ſecond and third; 
and that of the third and fourth, but a little different from 

the other: By which it appears, that there's not fo much 
| Room left for an Error, as was by ſome Rules formerly 
p-eſcribed, | 

It can't be denied, but that a Cask having the fame Dia- 
meters and Length as that above, may contain ſome certain 
Quantity between the Contents here found : However, in 
ſuch Caſes you may proceed by the preceding Rules, adding 
1, 2, 3, 4, or 5, tenth Parts of the Difference of the 
Squares (as Mr. Ewverard directs) according as your Judg- 
ment, and the Shape of the Cask ſhall direct. 

This Caution mult alſo be obſerved in finding a mean 
Diameter, when you would reduce a Cask to a Cylinder, 
in order to gauge it with the Sliding Rule. 
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To guage the middle Fruſtum of a Spheroid 
another (and more expeditious) Way than is 
directed in the firſt preceding Problem. 
. 


To twice the Square of the Bung's Diameter, add. once 
the Square of the Head; multiply the Sum by the Length, 
and divide the Product by 1077 for Beer Gallons, and. 882 


for Wine. Eo . 

. „„ AMNE DS 8: OD 
Let the Bung's Diameter be 34 Inches, the Head: 24, 

and Length 48 ; what's the Content in Beer and Wine 


Gallons ? | 
. b For BEER. 
Bung's Diameter is 34 Head Diameter 24 


Twice its Square 


its Square 029 
. Square of the Head 576 


Their Sum is 2888 


The Length is 48 


1077) 138624, 00 (128,71 Ale Gallons. 

VVV . | 
c93643 
1 


5 


1 
7 


Length is 
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882) 138624. 00 (157,17 Wane Gallons. 


5042086 
63510 
160 


Area in Beer 128,712 
Area in Wine | I phy 4 Gallons, 


To gauge a Caſk taken as the middle Fruſtum 


of a parabolick Spindle another Way. 


R UL E. 2 


To twice the Square of the Bung's Diameter, add once 
the Square of the Head, from the Sum take 3 of the Square 
of the Difference between the Bung and Head Diameters; ; 


multiply the Remainder by the Length, and divide the 
Product by 1077 for Beer Gallons, and by 882 for Wine, 


EXAMPLE. 


Let the Dimenſions be the ſame as in the laſt Example | 
of a ſpheroidal Caſk ; what's the Content in Beer and : 


Wine Gallons ? 
Twice the Square of the Bung's Diameter is 2 312 


Once the Square of the Head is TE. 


Their Sum is ge 
The Difference betwixt the Head ad wag Dic-3 


meter is 10, its Square Is oo two Fifths of 40 
which is | INE 


Remainder is | | i 


The Dividend is 136704. 
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Fold, the Bung's Diameter let be 20 inches, the Head 15, 
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1077) 136704, oo 4 gs.” Beer Gallons. 


02906279 
074023 
he bn 
oO -- 


8382) N e ( 154,09 Wine Vous 
4 850h22 


44728 
882 


When in Practice you would reduce any of the before. 


mentioned Caſks to a Cylinder, you may do it near enough 


the Truth by the Direction following. 


RULES 


Take the Dae of the Bung and Head Diameter 
of any Caſk, and multiply that Difference by the Number 


which ſtands againſt the Name of the Caſk given in the 


following Table: Add the Product to the Head Diameter, 
fo will the Sum be the Diameter of a Cylinder; (which 


being of the ſame Length with the given Caſk, will con- 


tain as much;) Square the Diameter thus found, and mul- 


tiply that Square by the Length, and multiply that laſt 
J Product by ,0028 for Beer Gallons, and ,0034 for Wine. 


The Multipliers for a Caſk, which is taken for 


V arieties. | 5 
| my 5 Ns Hot. | 7 
In. yt | 3\ 3 
two Cones. 6,51 


* * AMPLE. 
Let a Cuſæ be taken as the middle Fruſtum of a phe. 


and 


9 
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and Length 24; what's the Content in Beer and Wine 
ﬀ Gallons according to this Rule? | 
Bung's Diameter is Pon 20 lackes, 

Head Diameter is 15 : 
Difference of Diameters 5 
The Cask's * therefore the Mult. is 37 
The Product is 357 
The Sum of the Fro, and Head Diameter i is 15,5 
18,5 


The Square of the Sum is 342,25 
The 2 is 


Product is 821400 
Multiplier for Beer 0028 


The Content in Beer Gallons 22,9992 
The Multiplicand 8214 
The Multiplier for Wine 5 „0oo34 
32856 
4642 | 


The Content Wim : 27,9276 Gallons: 
| 1 25 P | | More 


4, 
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More Examples of this Kind would be ſuperfluous ; for 
what is ſaid of a Cask taken as a middle Fruſtum of x 


'" Spheroid, may be underſtood of the other three, only in- 
| ſtead of multiplying the Difference of Diameters by ,7 as 


above, you muſt uſe ,63, ,56, or ,51, according to tlie 


Denomination of the Cask you ate to gauge. 


To cauge Casks by the Sliding Rule, 


Upon the Side of the ſliding Rule is placed a Line of 
Inches, and under it the three firſt Varieties of Casks, v2, 
The middle Fruſtum of a Spheroid, the middle Fruſtum 
of a Parabolick Spindle, and the middle Fruſtum of two 
Conoids, and on ſome Rules the middle Fruſtum of two 

Cones is inſerted upon the oppolite Side to the others, and 
has there a Line of Inches fitted to it alſo: The Uſe of 


theſe Lines is to reduce a Cask in any of the before- men- 


tiosed Forms to a Cylinder, for which purpoſe you may 
obſer ve the Directions following. 


Let a Cask be given to be gauged in the Form of the 


middle Fruſtum of a Spheroid, having the {ame Dimen- 


hons : as above, Vit, 


SL Iackes, 
| The Pung | 2 20 | | Ee. 
The Length _ :---: -- 24 * hat's the Content? 
And Head Diameter 


. 
Firſt, ſubſtract the Head Diameter from that of the Bung, 
and (in this Caſe) you'll find the Difference to be 5 Inches. 
Find this Difference in the Line of Inches, and againſt 
that (in the Line for the firſt Variety) you'll find 3, and al- 
moſt 5, which you may call 3,5; add this 2,5 ro the Head 
Diameter, viz, 15, and the Sum, wiz. 18,5 v71ll be the 
Diameter of an equal Cylinder. 
Then ſet 18,94 (the Gauge Point for Cylinders) on D, | 
to the Cask's Length, viz. 24 upon C; then againſt the 
1 162 Diameters, viz, 18,5 on P, you "Il find 22. 2.99 on = 
; ” and 
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and that is the Content of the Cask in Beer Gallons re- 
' quired, Ss nd ey 
By this Example you may proceed to find the Content 
of a Cask in any other Denomination or Variety. | 


To find ſecond Gauge Points, when the firſt will 
not perform the Queſtion at one Operation, 


Here we muſt remember, that the Diviſors for a Pa- MW 
rallelopipedon was 282 for Beer Gullons, and 231 for Wine, WW 
and 2150 for Malt Buſtels; and fora Cylinder, 359 for Beer 
Gallons, 294 for Wine, and 2737,47 for Malt, and that 
the Square Roots of theſe ſevera] Diviſors are as below; 
Which may be inſerted upon the Line D, to uſe as Occa- 
lion requires, and are commonly called Gauge-points. _ 
VV © 282 for Beer Gallons; ? 
Diviſors for Squares, 020 231 for Wine Gall. > 

| 1 £2150 for Malt Buſh; \- 


N . „ C 16,79 Beer. 
Gauge- points or Square dor, 15.19 > Wine, 
„ | __ © 46,36” Malt. 


5 i 259 for Beer Gallons. 
Diviſors for Circles, Cb Wine Gall. C 
Zo e 2737,47 for Malt Buſh.) 
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„„ 18,945 Beer. 
Gauge- points or Square Roots 4 17,146 Wine 
. d 52,3 20 Malt. 


The Uſe of theſe Points, and others alſo, ( which here 
J omir,) are ſufficiently taught in the preceding Work: 
Where you may obſerve, when any of them 1s uſed in 
gauging Solids, that you are always to ſet that Gauge- 
point, which accotding to the Nature of the Figure you 

are tO uſe, on the Line D, to the Length or Nepth - 
OE 1 P 5 the 


*. 
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the Solid, on the Line C; and then againſt the Diameter 
or Side thereof on D, you have its Content on C. But 
in ſome Caſes, the Content by theſe Gauge Points can't 
be found at one Operation: as for Example, ſuppoſe the 
Diameters of a Cylinder to be 80 Inches, and Depth 76, 
and the Content in Beer Gallons be required; in this Caſe, 
when 1 ſet 18 94 on D, to 76 the Depth on C, I find 80 
the Diameter will fall upon no Part of the Line C; which 


_— 
— — 
r =O ear og 


—— — — 


ä - — 
— Sn etiidoond r K 


r — 
ä —— 
— — 


2 ———— —— 


veniently be gauged by this Gauge point at one Set of the 
Rule, without taking Half the Length, c. And though 
this may ſerve Turn well enough, yet tis neither ſo ex- 
|  peditious nor artificial as when done at one Set of the 


— 


2 — 


has been uſed among moſt Officers and Others. 
As E I 
When the Lin-s C and D are ſet even at both Ends, if 


| you find any Gauge-point on D Rand on any Part of the 
firſt Radius of the Line C; the ſecond Gauge-point (to that) 


| | E on D, will fall againſt ſome Part of the ſecond Radius of 


BB the LineC; but to know on whatPart of the Line D, the 
ſecond Gauge-point will fall, take the following 


Quotient the ſecond Gauge- point required. 
EXAMPLE. 


: Suppoſe ] would find a ſecond Gauge-point to 18,94, in 


order to ſolve the preceding (or any ſuch) Queſtion 
th] „ . „„ . ä where 


ſhews, that a Cylinder having theſe Dimenſions, can't con- 


Rule, without any ſuch halving and doubling as hitherto 


Multipiy the Square of any ſuch Gauge-point by 40, and 
divide the Product by 4; then is the Square Root of the 
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- where the firſt proves deficient, the Square of this firſt. 
Gauge point is „ 35% 0 % © 
Which multiply by ==." 7", þ0; 


and divide the Product by 4,) 14362,00 (3599,50 
+. SSI SOO 3 

The Quotient is 3590;5, whoſe Square Root 15 59,92, 
at which you may make a Point or Prick on the Line P, 
for a ſecond Gaupe-point to 18,94; or in this Cate, inſtead 
of multiplying the Square of the Gaupge-point by 40, and 
dividing by 4, you may only move the decimal Point in 
the Square, one Place farther towards the Right Hand; ſo 
will 259-05 become 3590.5 as before, Now to anſwer 
the former Problem by the ſecond Gauge-point, you may 
proceed as before, i. e. ſet 59,92 on the Line D, to the 
Depth of the Cylinder, wiz. 76 on C; then againſt 80 the 
Diameter on D, you'll find the Content required, vi, 
1354-8764 Beer Gallons on C. By the ſame Rule, you'll 
find the ſecond Gauge-point to 17,14 for Wine, to be 54,22; 
at which you may alſo make a Point or Prick en the Line 
D, to uſe in ſuch Caſes; where the firſt is deficient, and ſo 
of any other Gauge-point (in the Caſe) whether tor a Cir- 
ele or Square. e 1 


N „% *Y # Y 01% 1 

When the Lines C and D are ſet even at both Ends, if 
pou find the firſt Gauge- point on the Line D, to ſtand a- 
gainſt any Part of the ſecond Radius of the Line C; the 
ſecond Gauge point on D, will fall againſt ſome Part of the 
firſt Radius of the Line C; but to find upon what Place of 
the Line D, ſuch a Point will fall, you may take the fol- 
lowing 8 e es 


2 5 RULE. e 1 
Multiply the Square of any ſuch (1.) Gzuge- point by 
by 40; (or by 10, and di- 


j 4, and divide the Product 
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vide by 100;) then the Square Root of the Quotient will 
be the ſecond Gauge-point required. Mw noe 
"RX AMPLE, - 
Let 52,32 be the circular Gauge-point for Malt Buſhels, 
and let a Cylinder, whoſe Diameter is 114 Inches, and 
Depth 20, be given to be gauged, i. e. the Content in Malt 
 Buſhels is required. 5 
Set 52,32 on D, to 20 the Depth on C; then you'll find 
that 114 the Diameter on D, will fall on no Part of the 


Line C; which ſhews, that the Cylinder can't convenient- 


ly be gauged at one Set of the Rule by this Gauge: point; 
therefore another muſt be found, as below. | 


The Square of the Gauge-point, viz. 52, 32 is 2737,3824 


Which multiply bb ß 1 "JF 

And divide by 40, 10949,52960 (27 3,73924 

res 210594952960 e 
1213010 


* The Quotient is 273,73524, whoſe Square Root is 
F 16,545 for the ſecond Gauge-point required. Os 


No to gauge the Cylinder, ſet 16,545 on D, to 20 the 
Depth on C; then 1 * 114, the Diameter on D, you'll 
find Malt Buſhels on C, which (by this ſecond Gauge-point) 
is the Content at one Set. In this Caſe, the Square of the 


ſecond Gauge-point might have been found, it (inſtead of 


IX multiplying by 4, and dividing by 40) you had placed the 


decimal Point, one Place towards the Left-Hand in the - 


F Square of the firſt Gauge-point given, ſo would 2737,47 
bagome 273,747, Ng 
If you would find the ſecond Gauge-Points by the In- 
ſtrument it ſelf, you may ſet any Number upon the firſt 


or ſecond Radius of the Line C, to the firſt Gauge- point 
on the Line D; then againſt the ſame Number made ten 
Times leſs, or ten Times more, on the Rrdiu, of C, will 
tand a Number on D, which is the Gauge. point required, 

and muſt be valued according to that Side of the firſt 
Gauge point it falls on, i. e. if on the left Side 15 


+ 


. 
4 
3 
8 
t 


* 2 e un a — hav 
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but if on the right Side of the firſt Gauge - point it will be 


more than it: As if it were required (inſtrumentally) to find 
a ſecond Gauge- point to 18.94, I ſet 4 on the firſt Radius of 


the LineC, to 18,94 on D; then againſt 4o on the ſecond 


Radius of the Line C, I find 59,92 on the Line P, for the 
Gauge point required, Where note, that if you had ſet 
I, 2, 3, 4, or 5, Ge. of the firſt Radius of the Line C, 


to 18,94 on D; then would 10, 20, 30, 40, Or Fo, cc. 
on the ſecond Radius of the Line C, fall on the ſame Place 
of the Line D, viz. on 59,92, as before. | | 


To find the Ullage of a Caſk. 


Let the Figure following repreſent a Cask lying with its 

Axis parallel to the Horizon, partly empty: Let the Bung's 
Diameter (viz. AB) be 38 Inches, and the Content 130 
Gallons: Let CB be the wet Inches =z5, and AC the dry 
Inches=13; I demand how many Gallons are in the Cask, 
and how many are drawn out. Ne 


For the Solution of this and ſuch like Problems, 1 


| have here inſerted the following Table, from the 94th Page 
of Mr. Ward's Gauger's Practice; whoſe Uſe and Con- 


ſtruction is as below. 
RULE. 


Divide either the wet or dry Inches by the Bun 2's Dime 
ter, and the Quotient ſeek in the Table under V, the verſed 


Sine; againſt it ſtands a Number, which multiplied by the 
Content of the Cask, exhibits the Vacuity, it your Divi- 
dend were the dry; or remaining Liquor, if it were the 


vet Inches, 


Ex. 
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EXAMPLE I. 
The wet Inches are 25, which divide by 
$9) 29007 Tower nent 
| 220 | 


1 
the Quotient is „65; and becauſe the Remainder, viz. 
30, is ſo near the Diviſors, viz. 38, you may make the 
Quotient 66; which find under V, and againſt it, (under 
the Word Area) you'l! find, 002; which multiplied by the 
Cask's Content (viz. 130) produceth g1,0260, the remain- 
ing Liquor required. | 5 | 


J 8 
The dry Inches are 13, which divide by 
38% 1, 34 Quotient, © - © 
—_— | 
0 


Find this Quotient under V, and againſt it you" find 
52998; which multiplied by the Cask's Content, wiz. 
130, produceth 38,9740, the Vacuity required, which 

| added to the remaining Liquor, wiz. 91,0260, makes 
130, the Content, which may prove the Work to be 
true. 5 | : | | | 


A TA- 
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A TABLE of the Segments of a 


7 
8 


7 


25, 0048 
360087 
4,01 34/96},9806 
|_5þ0137;95þ991 3 


6,0245194þ9755 


90440 
10, 05 20 
18580 
12,0680 


"211 


| 


„0308 
0375 


f 


1637 
1737 


| 5076481 

14,085 105 
| [1 5/9941] 5 
16,1033 
in 
19122435 


1845 


TN Arca. 
| 1þ0017,99þ9983 
980905 


977972 


9359692 

92,9625 

500 
9450 


9554 


. 
26 
27 
28 
29 
30 
31 
32 
33 


34 
35 


1955175] 


36 
37 


6j38 


39 


4913735] 
414, 3860 
4.21, 39806 
604354112 
44], 4239 

145 436455 
46.4491 
471-4018 
4814745]: 


549.4873 
5 Ol, COOC 


Area. V 
206674 
2178,73 
2292 72 
2407 71 
252372 
, 2040] 
2759 
2878 
2998 
3119 
3241 
3364 
3487 


3611 61 


Area, 


7934 


7822 
7708 
7593 


„7360 


„7241 
7122 


Here the Reader may note, that thoſe Figures in this 
Table, which differ from thoſe in Mr. Ward's Book above- 
mentioned, are placed in the room of thoſe there which 
I ſuppoſe were printed falſe; as againſt the verſed Sine 14 
51 for the Area, but ought to be ,o851, 


in that Author) is, oi 
in this Table, Cc. 
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Circle. 
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+. ; | Can. 130. 


B 


The Conſtruction of the preceding Table. 


In the following Figure, that Part of it which is incloſed 
by the right Line BD, and Arch BCD, is called the Sep- 
ment of a Circle; in which GC is called the verſed Sine, 
and BD its Chord: Alſo that Part of it which is incloſed * 
by the Radius FB, FD, and Arch BCD, is called the Sector 


of a Circle, and AE the Diameter, which let be a4. 
A © Aa AD 
of : . off ; | 
/ 2 : 5 by * E 
1 — 5 2 


1 


| ö N Having the Diameter AE=2, you may find the Cir— 
eumference. Thus, as 1: 314159265 : 2 6,831 


, IR | 


- 
* 
$ n 
— 0 3 
. = 


5 5 


F 
! * 
. ſ 6 
* I 


* 
a - 0 


To the Tangent of 59,99, rx. 
and decimal Parts is 59,99. 


BY found thus: 
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- $530, and this 6,28318530 is the Circumference of a 


Circle, whoſe Diameter is 2; the Area of which Circle (or 
any other) may be found by multiplying half the Circum- 
ference, (viz. half 6, 28318530, i. e. 3,14159265) by half 
the Diameter, (viz 2, i. e. 1,) and the Product, (viz. 
3,14159265) will be the Area; from whence tis plain, that 


the Length of half the Arch of any Sector of a Circle, is 
equal to the Area of that Sector. | 


When the Area of the Sector (FBCD is found,) and al 
fo the Area of the Triangle BGDF, their Difference is the 
Arca of the Segment BCDG. | 


EXAMPLE. 1 85 
Let it be required to find the Area of the Segment BC DG, 
whoſe verſed Sine GC is 5, i. e. half the Radius FE=FE= 


„ FAI. | ns 
Fiu, in order to find the Area of the Sector, we muſt. 
find the Quantity of the Angle at the Center, viz, BFC 
DFC; to find which we have FG=,s5, and BG=,8659, 
% e.) a mean Proportional between AF=1, +FG=gx, + 


„„ Thus; | „„ 
As FG (the Side of the right angled Trian-}) | 
gle FBG right angled at G) that is, ,5 or» 3, 698970 
„575000. 3 | $ | 8 3 N 
Is to Radius 10,000000 
So is BG=,8659 


_ 3:937468 


71 


© 


Fp 10, 384090 
By which it appears, that the Angle BFC in Degrees 


Now to find the Length of any Number of Degrees; 


E (I. e. the Length of any Arch) of this Circle, ſay, 
As 360 the Circumference in Degrees, is to 6,28318530, 
the Length of the Circumference in Inches and decimal 


Parts: So is 1 Degree to , 01745 329, the Length of one 
Degree. Now the Length of any other Arch may be 


TY 


4% 


TION hu - — wn —_— — ———— — 
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As 1 Degree is to ,o1745329 the Length thereof, fo is 
any other Number of Degrees to the Length of their re- 


WIE Brie a ˙ . ,, _——- 


ſpective Arches; fo that, 17453 29 is a common Multipli- 


cator for any Number of Degrees; ſo the Degrees of the 
Arch BC, wiz. 59,99 being multiplied by ,01745329, gives 
1047022867 i the Length of the Arch BC; Which being 


half the Length of the Arch BCD, muſt be the Area of 


the Sector FBCD, which was required. 


To find the Area of the Triangle BGDF. 


Ia the Figure, there's given FG, and BG=,8659, 
being the Breadth and Length of the Parallelogram RBCF 
(which is equal to the two Triangles TGB, and TGD) to 


— Co oy 
But becauſe in all Tables that are for this purpoſe, tis 

ſuppoſed, that the Area of the whole Circle is Unity, the 

preceding Table was made by this Proportion. 
As the Area of the Circle, whoſe Diameter is 2, wiz. 


314159265 is to the Segment of any Part of that Dia- 


80 is 1 (the Area of another Circle) to the Segment of 


the like Part of its Diameter: That is, | 
As 3.14159265 is to ,6140728671, (the Segment laſt 
| Found:) So is 1 to ,1954, the Segment anſwering to the 
verſed Sine 25 in the Table. 5 
Por as the verſed Sine of the firſt Segment, viz. GC 
Was 5, i. e. + the Radins FC; ſo is 25 the verſed Sine 
of the laſt Segment, Z of ,50 the Radius of the Table + | 


| 
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find its Content: Thus BG is 8659 

And FG is . J) T0 
The Area of the Parallelogram RBGF, or Tri-? z J 
From the Area of the Sector FBCD 1, 0470228671 

Take the Area of the Triangle BFB); 43295 
And there will remain the Area of the? 3 
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And what is here ſaid may ſuffice, both for the Uſc and 
: Conſtruction of the Table, which may be uſed when the 
Caſk is cylindrica] ; but when the Bung and Head differ 
much, then the Line of os etna on the Sliding Rule is 
molt convenient. 


169 


To calculate any Diameter between the Bung 


and Head of a ſpheroidal Caſk, (when the 


Axis is perpendicular to the Horizon) whole 
Dimenſions 


CN the Bung's Diameter 
EF the Head's Diameter 
R NM. E. 


8 the Square of the Bung's Diameter (b ſubſttact 
the Square of the Head Diameter (EF.) and divide the 


AB the Length 30 5 5 
1 26 5 Inches. 
22 e 


(AB;) then multiply this Quotient by the Diſtance of the 
required Diameter from the Bung, which Product you may 
call your Subducend. 

Laſtly, From the Square of the Bung's Diameter, ſub⸗ 
ſtract tlie Square of Four Subducend, and the Remainder 


p 9 1 615 x n 7 rus 2 1 15 2 4 
7 b G 2 AE *x F Bid! * 
ee ee e eee 8 


; is the buy of the Diameter required. 

| EI AM. 

— Lec] it be required to find the Diameter RN, which we 
twill ſuppoſe to be 10 Inches diſtant from CD, the Burg 
— Diameter. | 

e 


, 


Square Root of the Remainder by half the Caſk's Length 
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The Square of the 8 CD i is 5 676 
T he Square of the Head Diameter EF is 484 


—— 


The Pin aner of the Squares is | 192 
The Square Root of the Remainder (i wiz. 192) is 13,8; 


This Root, wiz. 13,92, divide by half the Caſk's 


Length, wzz. 15, quotes ,92; which multiplied by 10, | 

produceth 9.2 for the Subducend, 

Square of the Bung- Diameter 676 
Square of the Subaucend i s 8 

There remains 591,30 5 

Which is the Square of the Diameter RN, whoſe ſquare | 
Root is 24,31, the Diameter RN itſelf: Having thus found 
the Diameter RN, you may find the Conant of RNCDEF th 

Tl We the arm | 


X U 2. 


= To twice the Square of the Bang: Diameter, ad : 


due me Square of the Diameter at the Liquor s Surface, | 
£4 _ 61 | 


4 tid 9 * wy ” * ä 8 
1 Gor 6 7 
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Which Sum multiplied by Half the Length, 7. e. 
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(which we ſuppoſe to be RN) and multiply the Sum by 
the Diſtance trom the Bung-Diameter to the Liquor's 
Surface. - 3 ; OE | 

2. To twice the Square of the Bung's Diameter, add 
once the Square of the Head ; multiply the Sum by the 
Diſtance from the Bung-Diameter to the Head, add theſe 
two Sums together, and divide their Sum by 1077 for 
Beer Gallons, and 882 for Wine. 


EXA MFE. 


The Square of the Bung's Diameter 676 
Twice the Square of the Bung's Diameter is 13562 


The Sq. of the Diam. at the Liquor's Surface, vi. RN 591,36 


Their Sum e 15 10433,36 
Which multiply by 10, the Diſtance of RN from CD 10 


The Product is DD 


I'wice the Square of the Bung's Diameter is 1352 
The Square of the Head is . 44 
Their Sam is: 1836 


15 
9180 
1836 


. . 
To which add the Product before found, wiz. 


Their Sum is VV 
Which Sum you may divide by 1077 for Beer Gallons, 


27540 
19433,60 


and 882 for Wine, as above directed; and 8212,41 for 


Malt (if it be a Caſk cut off parallel to the Bung-Diameter.) 


22 For 
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19433.60 


4" 5 — — we >. 5 N 322 2 r * py = — -* - 
— — — 5 1 ; : 2 — * 
2 2 ” £ of - 
"oat; - * he So > 2 
ad jo ” = 4 — WOES. Ig 25 2 

— a PEI 8 * > 7 . 8 'd 
2 Mee — =. An. tx. — 
e. > 


* 
——ʒ2—— — — — 
— — — 


e 
+ 


— 88 OR IRE 
RH OE EL 3 Was. oi it 
— —— 88 2 Ws 3 9 Hh — 4 2 
„ *. 
— * . 20 bn * 
„ wat7 
64. —— = 2. o _ _— * * 


— An ard 


—— 
„ TTT 


> 5 5 * . 
4 


—— — 
<< tri 2g 141 


no ng n 


—— — 


r 99 
i r ad 
— U—ũ—ᷓ— — — - * _— * 


— ont > mney'5 Ie - 
We 2+ * 
* y— Oo Ss w=E 


— ——— ——5ri 


19 
vb 
1 

5 


$93 - -.- The General cue. 


Fi B E E R. 


107) 46973, 60 43, 61 the remaining de 
03892403 in Beer Gallons, 


For WINE. 


8682 46973, 60 ( 53725 the Content in Wine 
2877200 SGallons aA Parts, 
221(1 


57 


Now having by the bre going Rules found the Quantity 

of the remaining Liquor in Beer Gallons to be 43,61 
you may take it out of the Caſk's whole Content, wiz. 51,14 
Gallons, and there will remain 7,5 3 which may inform 
you, that the Liquor drawn out is 7,55 Gallons, or it will 
want ſo much to fill it up: Where you may note, that if 
the Liquor's Surface had been below the Bung, the Diffe- 
rence of the Sums would have been your Div: dend. 


Ce CE IE IN et — OE 
* 
1 * 
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— 


A more © ſpeedy. Way to find the remaining 44, 
quor or Vacuity of a ſpheroidal Caſk, poſi- 
ted with its Axis perpendicular to the Hori- 
on, or GEE at one End. 


= 8 TE, N U L E. | 

| Divi de the wet or dry Inches by the Caſk's Length, 
and if the Quotient exceeds „5ooo, add to the ſaid Quotient 
one tenth Part of the Exceſs : But if it be under ,;0c0, 
ſiubſtract one tenth Part of the Want; fo will the Sum 
or Remainder be a decimal Number ; by which, if you 
1 multiply the Content of the Veſſel, the Product will 


be 


— — —— łl⁰’ ˖ ̃ä ——— 
— * ————— 
* 


quired to fill it up, if the 
exceed thoſe in the Diviſor (if any be) by 4 Places, and 


The Sum is © ,56875 a Multiplicand, or, Ge. 


The Cont. . 60,96 1 
341250 i 

511875 . * 

8 1 

| Law. in the CK 34,67 1000 . 
To find the Vacuity or Quantity of Liquey: E 
that the Caſk wants to fill it WP. — 

YH 

Q 3 EX 1 
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be the Quantity of Liquor therein, if your Dividend was 

the wet Inches; but the Jy of Liquor which is re- 
ividend was the dry Inches: 

But obſerve, that the decimal Places in the Dividend, miſt 
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the ſame Caution muſt be obſerved i in the next Rule. 


n 


EXAMPLE. 


Bang Diameter - 28 Ale Gall. Wet Tnches 18 
Head | on 696d q 
Length NR Dry Inches 14 


Wet Inc. Quot. 
Length 32) 18,0000 (,5625 this exceeds ,5000 by 0625 
520860 200025 one tenth of which is 00625 


*. 
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EXAMPLE I. 
Dry Inches. 
The Length 32) 14, oooo (, 4375 this wants al of £000, 
12460 , 0625 is one Tenth of „0625. 
| | 210 
This Remainder + ug the Multiplier, or, &c. 
IM Case, whoſe Cont. is 60,9 Beg 
258750 
388125 
£59250. 
There want t to fill it up 26, PEER to which add the 
Liquor in the Cask 3426710000, and che Sum will 


be the Cont of the Cask 60,9600000 when full ; ; Which 
may ſerve as a Proof to both Operations. 


EXAMPLE: IT. 


Lengeh: a. 32 25 What Quantity of Liquor is in. 


Wet Inches | 
Dry 4 

| Wet fnckes. 

Length 32) 280000 (,8750 this exceeds, ., 5000 5 3750 
| | 24600 0375 is one Tenth of 3750 

1009”. 5 


the Cask, and how much will fil! 
it up. * 4 . 


= 3 is 9125 for a. Multiplier ons Se, 


Content 60, 96 


2 — 


$4750 
82125 


„ 


2 The Gallons are 5 55626000 which are now in the Cask. 


Dry 


* 8 
> 7 4 N 
af 
SA 
S:*; 
J 

9 1 
# 


TW 


Dry Inches. f = 

Length 32 ) 40000 (, 1250 this wants, 3570 of 008 bt 
0860 ,0375 is one. Tenth of, 375 = 
100... — '" 

The Diff. Rem. is ,087x5; fora Werd er, or, c. i 
The Cask's Content is 60,96: 1 
> ih "ſh 

2 1 
wants to fill the Cask 51 334000 a ; | 

. there 1 is in the Cask bd 6 

z their Sum is the Cont. 60,960000 for Proof. = 5 
Io find the Ullage of a Caſk which lies on one 
F Side, or with. its Axis e to the N 1 
Divide the wet or try 1 ko by the Bung's Diameter 3 8 | 

if the Quotient be above ,5000,, add. to it one fourth Parc ⁶ 

af the Exceſs, and multiply the Sum by the Caſk's whole. 
Content. But if it be under ,$000, take from it one Þ 


1 exhibits the Thing required, 


* Poſition. 1 

3 | Bung-Diameter 28 Ale Galle Wet? 21 
8 2 | Content: vous * + Inch. . 
Length 5 EY what's 1 = the Caſk,; 
1 . Jand what will fill. 


3 
* 
"2X 
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fourth Part of what it wants, and the Remainder will be 
a decimal Fradtion, which multiplied. into the Content. 


EXT AMP I E. 
Jet the Caſk. be the ſame as before, only in another 


bs, it aß. 
| 45 3 ie . "Web 


176 The General Gauger. 
Wet Inches. 


Bung 28) 21,0000 (,7500 this exceeds ,cobo by 2500 
14000 „0625 is one fourth Part of, 2500 
TR — 000 
The Sum is „8125 fora Multiplier, or, &c. 
The Cont. of the Caſk is 60,96 


48750 


8 5 og 


The Li. in the Caſk 1 is 49, 530000 


More, That if the Quotient proves under, oo, or a- 
bove, 8000, inſtead of one : fourth Part, add or ſubſtrat one 
fifth Fart. 


To find the Vacuity, or Quantity of . 
EO that the Caſk wants to fill it, 


Dry Inches. 


| Bang, 28) 7, ooo (,2500 this wants ,2500 of ,5008 
1 14000 „0625 is one fourth Part of , 2500 
000 — — 
The Diflerence is © - 51875 for a Maltiplicaor, or, e. 
the Cale Content is 60,96 

11250 
16875 

die 
if Ther wants to fl ———— a 
the C ax 1, 430000. To which add 
the contained Lig. 49, 530000 : 


| the Calls Content bo,960000 * 


—— — —— —e—ͤ — 


Me” 
9 59 A 1 n 
N * . . os 
1 * - 


Dry | "26* 


* Feud 
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If the Caſk you are to ullage be a Cylinder, or near that 
Form, the preceding Rule will be very near the Truth; but 
if the Bung- Diameter be much greater than the Head Dia- 
meter, then inſtead of one fourth Part (as above) you muſt 
add or ſubſtract but one third Part, and multiply the Sum 
or Remainder by the Content; ſo will the Product be what 
is required. | 


r - 
«rf. 3 ho 


— a WY} 


* 3 A REST, F 


TIE -- 


- DI + n 


E * AMP L E. 
Let the Content of a Caſk that bulges much, be 60 Gal- 


lons. 


The Bung- Diameter 2 
Wet oF Inches. 


To find the Vacuity. 


Dry Inches, 
Bung 26) 15,9000 (,6153 exceeds 3000 by ,11 53 
| 04402 „0384 is x of ,1153 


T 
Sum 5537 
Content 60 


Vacuity 39,2220 Gallons. 


To ullage a Caſk by the Sliding Rule, when 
its Axis is Parallel to the Horizon. 


Loet a Caſk be in the Form of a middle F ruſtum of a 
Spheroid. Inches. 
Whoſe Bung is 20 SGall. C Wet 18 2 

41 Dry 128 
Jerhats the Vacuity, 


Jand contained Li- 
quor? . 
5 10 


Content 80, 58 Inches, 
Len gth 3 38 


a —— —— —— — — 
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To anfiver this Problem, or any other of the like Na- 
ture, you have a Line of Segments upon the ſame Side of |: 
the Rule with the Lines A and B, which Line is noted at. 
the right End with Seg. Y, which may ſignify a Line of Þ_ 
Segments for a lying Caſk. To this Line belongs a Line of I 


Numbers marked at the right End with Number. Ihe 
| Uſe of both are as below. | | 3 
1. Set the Bung's Diameter, wiz. 30 upon the Line f! 
Numbers, to 100 on the Line of Segments; then againſt 


the wet Inches, wiz. 18, on the Number, you'll find 63, | 
on the Line of Segmente, which keep. on. 85 | 
2. Set 100 vpon the Line B, to the Caſk's Content, vis, |, * 

80, 58 on A; then againſt the Number laſt found, wiz. 62,9 | 

on B, you'll find 51,49 Gallons; and fo many Gallons are 

now in the Caſk, becauſe you made Uſe of the wet Inches, | 
Bat to know how many it wants of being full, 1 
1. Set the Bung's Diameter, vix. 30 on the Line of | 
Numbers, to 100 on the Line of Segments; then againt | *» 

the dry Inches, wiz. 12 on the Line of Number, youll | 4 
find 36,1 on the Line of Segments, which keep. = 
2̃. Set 100 on the Line B, to the Caſk's Content, wiz. | { 
80, 58 on A; then againſt the Number laſt found, wiz. 36,1 | . 
1 on B, you'll find 29,09 Gallons on the Line A, and ſo | _, 
much is the Vacuity, becauſe you uſed the dry Inches. = 
Loo prove which | - n 
The Vacuity is N 29,00 FF 
Ie contained Liquor is e = 

| Their Sum is the Content 30, 58 and ac- | 
S cording to theſe two Examples you may proceed. to ullige | p 
any other lying ſpheroidal Caſk. 1 
Io ullage a ſpheroidal Caſk, when its Axis is 
peoerpendicular to the Horizon, or ſtanding on 
one End, by the Sliding Rule. ä 
3 


5 Fol 


| 


55 
A 5 
15 1 Y 4 
by I 
/ 0 
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For this Purpoſe you have a Line of Segments for a ſtand- 
ing Caſk on the fame Side of the Rule with the Lines G 
and D, (if the Line of Cubes herein before deſcribed is 
not there,) noted with Seg. $7 againſt which is placed 
a Line of Numbers, both ule as below. . 

Let the Caſk be the ſame as in the laſt, only in another 
Poſition. ; | 


Inches. 5 
Bung 30 Gall. (Wet Inches 232 : 
Head 22 > Cont. 80, 58 )Dry Inches 15 8 what's 
Length 38 | the Vacuity and contain 


Liquor? 


1. For the contained Liquor, fet the Caſk's Length, 
wiz. 38 on the Line of Numbers, to 100 on the Segments; 
then againſt 23 the Wet Inches on the Line of Numbers, 
you'll find 61,5 on the Line of Segments, which keep. 

2. Set 100 on B, to the Caſk's Content, viz. 80,58 on 


A; then againſt the Number Jaſt found, viz. 61,5 on B, 


a 


body find 49,57 on A, and fo much Liquor is now in the WM 
F oye the Vacuity, or the Liquor wanting to fill the 
Fo ns a 

1. Set the Caſk's Length, wiz. 38 on the Numbers, to 
100 on the Segments; then againſt 15, the dry Inches on 
2 Numbers, you'll find 38,2 on the Segments, which 
nm w_ Si 
2. Set 100 upon B, to the Caſk's Content, wiz 80,58 
on A; then againſt 38,2, the Number laſt found on B, 
you'll find 31,01 the Quantity of Liquor required to fill 
the Caſk. | 
Here (and fo in the laſt, i. e. a lying Caſk) you muſt 
obſerve, that if you would find the Quantity of Liquor 
that is in any Veſſel of this Kind, you muſt ſet the Bung 
or Length to the wet Inches ; But if the Vacuity, you muſt 
let them to the dry, according as the Caſk is — by | 


i, 
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To find che Drip or Fall of a Tun. 


| Suppoſe a conical Tun (as ABCD) to be ſo poſited, a 
to have its Axis RS inclining towards the Horizon, ſo tha: 
when the Liquor juſt touches the Angle at C, (made by the 
bottom Diameter CD, and Side of the Cone AC,) it may 
wet 20,14 Inches of the oppoſite Side BD, wiz. D, o: 
when filled ſo as to touch B, may want 18 Inches (on ch- 
oppoſite Side) of the Top as A. g; let the Dimenſions 0 
the Tun be firſt, 


The Top Diameter AB 90, 

Bottom Diameter CD 106, ( "DE 921 

Depth RS 60, \ e 
n fide AC or BD 60,53 


According to theſe Dimenſions, the 


Content of the Tun in Beer cart 1608,69 Gallo | 


lons and Parts i 18 


5 When this Tun is. (for Convenicney of clemſing) * PC 
| ited as above, and Liquor poured in until it touches the 
BT at the Edge B, the Suriace of that Liquor 


may 


2 
. C 


E. 


f. 0 Let 


. 


[ 4 
t 
; 7 
5 2 
1 
1 . 
9 
: 2 
q y 
„ F 
8 
* 
4 
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guor may be repreſented by the Line Bg; by which * 


appears, that the Part of the Tun ABg, will be empty, 


and ſo che Tun will want ſo much of its whole beat 
but to know how much that is, ſhould be our next Buſi- 
neſs. 

In order to do this, we ſhould know how many Tackes 
and Parts the Surface of the Liquor at g wants of the 'Top 
of the Tun at A; which you may eahly find (if the Tun 
be filled up to B,) by mealuring from A, to the Liquor at g. 
But if there is no Liquor in the Tun, you may proceed to 
know where the Point g would fall (neverthelels) by the 
Directions following. 

Take a Quadrant, and Riel the Sights by the Top of 
the Tun at B, to the oppeſite Side AC, Kill elevating or 
depreſſing the fangs: until the Thread o N, falls on the Be- 
ginhing of the firſt Degree on the Limb; which it will da 
when you ſee the whe Speck at g, made with Chalk, &c, 
or you may ſaſten a Line at B, and extend it ta the oppoſite 


Side AC, holding it very tight; then bring it nearer or 


farther from the Top at A, until applying the Horizontal 
Radius of your Quadrant to the ſaid Line, the Thread may 
fall on the Beginning of the firſt Degree, which it will not 
do till brought to the Point g, as before. 

Having thus found the Point g, you may with your Rule 
take its true Diſtance from the Point A, which we'll ſuppoſe 
tobe 18 Inches. So have you the top Diameter AB, and 
Slanting-ſide Ag, of the Fruſtum of a Cone ABgo, to 
find the bottom Diameter go, and perpendicular Depth At; 
which you may truly do by Calculation, e to the 
Directions following. 

The Reaſon of which depends upon Prop. 4 of Eu- 
did 6. (as above cited) where 'tis demonſtrated, that the 
Sides of equiangular Triangles are proportional, 
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To find the Diameter g o. 


> Tas RULE: 
From the bottom Diameter CD, v7. 106 Inches. 
Subſtract the top Diameter, wiz. AB= oo 

And there will remain | | 16 


One Half of which is | 5 8 © 
Then fay, as the Slanting-ſide AC = 60,53, is to Half 
the Difference of the Diameters AB and CD=8 ; ſo is the 
Slanting-fide Ag=18, to Half the Difference of the Di- 
ameters AB, and g o= 2,37, which doubled, and added to 
the Diameter AB= go, will be 94,74, the Diameter g 
required, | 


To find the Depth A ?, of the F ruſtum ABg o. 


RU LE I 


Say, as the Slanting-ſide AC= 60,53, is to the Depth of 
the whole Fun RS 603 ſo is the Slanting-ſide Ag=8, to 
its proper Part of the Depth, vis. At= 17, 84 required. 

Having thus found the Depth Ar, and Diameter go, of 
the Frufum AB go, you may find what the Part AB g A 
weill contain by the following 


R U LE II. 


Too the Square of the top Diameter AB=90, add one 
Half of the Rectangle, or Product of the top and bottom 
Dis meters; multiply the Sum by the Depth, (Az) and F| 
the Product by 1077 for Beer Gallons, and 882 for 


E N. 
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ET LE. 


The Square of the Top Diameter, viz. AB is 8100 
Half the Product of go = = 9474 into AB = go is 4263, 30 
Their Sum is 12363, 30 
Which multiply by the Depib. A458 = „ 
4945320 
9890040 
8654310 
1236330 
1077) 220561272 (204,792 Gallons. 
0051633438 


915948 
08922 
oo | 
The Content of the whole Tun ABCD in Ale Gallons is 
1208,69 
: The Content of the Part AB 9A 204,792 


The Tun when Fn to the Edge B, contains 100 3,898 


If you'd know how many Gallons is contained in the 
Part Bg o B, being the lower Part of the Fruſtum AB g, 
yoa may be ſatisfied by the following 


RU Z£ Nt. 


To the Square of the Bottom Diameter, go) add Half 
the Rectangle or Product of the bottom Diameter into the 
top Diameter; (i e. 2 go g AB) then multiply the Sum 

by the Depth, and divide the Product by 1077 for Beer 


© Gallons, and 882 for Wine. | | 
: | . E * 


r 


* 


h - — — =__ 0 5 
= — FE: — — _ 
r 2 . neg — - — on on —— — — - +» 
. Arturo nad — ren nm 
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EXAMPLE 


| The 8g. of the bot. or lower Diam. 94=94.74. is 8975, 6670 
Half the Rect. of the Dia AB = o, in 90294, 74 is 4 263,30 
Their Sum ! 18 142 38, 9075 
Which you muſt multiply by the: 2 


— 


Depth Af = 17,84, and the Pro- 
duc will be 

Divide it by 1077, and the ES :otient in Ale Gallons i; 
210, 20729 and {o much w | the Part Sees B contain, 


Q. E, F. 


To find how much Liquor muſt be poured into 
the Tun (as it now ſtands) to cover the Bot. 
tom CD, take the Rules following. 


236183,18 1953 


To do this, you mull firſt (by the preceding Direction: 

find Ag, which is equal to Bo, and the Diameter go; Which 

done, you may proceed to find Df : Thus, 

Say, as go 94, 74, is to CD=106, fo i: Bo=Ag = = 18, 
to DF == 20,14 3; and ſo much of the Side BD will be wet, 
when the Liquor comes to touch at C. 


To find the Diameter f wv 


Firk add WC=f/D=20, 14, to A e=Po=18, and 
their Sum is 32,14 ; which take from AC= BD = 60, ; 
and there will 1emain g w=fO= 22,29 = fav. Add i 10 
Ag = BO = 18, and the Sum will be A: 2 B= 40,39 
Then ſay, 
„ 4 ACes BD= 60,83 is to Half the Difterenct of the 

Diameters, (viz. AB go, and CD = 100, ) f. e. 8, ſo 
Ave - f= 4,30, to Half the D flerence of che Diame- 


ters 
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ters AB and wFH, i. e. 5,343 which doubled, and added 5 
to AB=go, gives 100,68 for the Diameter fv required. N 


To find the Depth 74, of the Fruſtum f I g 
| CD; lay, DES 1 


. As BD=AC= 60,53, is to the Depth of the Tun, wiz. 

| RS = bo, ſo is FD= 20,14, to ,, q= 19,96. Now to find 

the Area of the Part DC/, you muſt conſult the ſecond 

; | Rule before-going, which was given to find the Part B g 
: FB raw, | | | 

The Squ. of the bot. Diameter, wiz. DCS=106 is 11236 

Halt the Pro. of the Di. CD=1 06 in f=100,68 is, 53 36, 4 


Their Sum is | : 1657,04. 
Which multiply'd by the Depth 77 = 19,96 
Produceth | 330777, 9184 
] Which Product divide by 1077, and ? IO, 7229 5 | 
5 the Quotient will be the Content of 1 dix. 30), 1289 
| De in Ale Gailons, | 
, But if you would find the Content of the other Parts, 
> viz. CH, you may conſult the firſt Rule which was gi- 
ven to find the Part ABg A, as below. ; 
Io find the Content of the upper Part of this 
d 1 Pruſtum, viz. C/w.. 1 
10 1 7 1 ES 2 nM | The 
= | 5 


* 
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The Square of the top Diam. wF= 100,68 is 10136,4624 


Half the Product ofthe Diam. avt=1 . 
into CD=106 is | 1 TINGS: 


** . 3 * 


— 


Their Sum is 15472,5024 
Which multiply by the Depth Fg = 19,0 19,96 


—— 


928350144 

1392525216 

1392525216 

154725024 
And the Product is 308 831, 1470 4 

Which divide by 1077, and the Quo- a 

tient will be the Content of the 1 7. r. 286,710 
* ＋ w in Ale Gallons. 


1 have inſiſted upon this Matter, more than I would 
= done, had I not been importuned fo to do, by ſome 
Gentlemen, whoſe Curioſity was ſuch, that they would 
find all, or as much as poſſible could be found, by Calcula- 
tion; and becauſe tis what I never did fee in any other Au- 
thor, I thence concluded, that I m ght oblige others in {© 
doing, as well as my Friends. And though ſome may 
think what is here done by Calculation, might have been 
found by extending Lines, and meaſuring more Diſtances 
than from A to g, with more Eaſe, Tc. yet if the Line 
Ag be truly taken, and alſo. the top and bottom Diametere, 
with the Depth of the Tun; what elſe is to be found, may 
be had this Way, with more Eaſe and Exactneſs than any 
ther; nay, and looks more like Art; for what would a 
Man (who is ignorant in Mathematical Learning) think, 

if he ſhould fee an Officer pour Liquor by a known Mea— 
fare into the T un, till he had covered the Bottom? He 
would know it was but a Shift. And to uſe a Maſon': 
Level, neee, Sc. is altogether as mechanical, 
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How the Diviſors, hitherto made uſe of, may 


be found, by knowing what Proportion their 
reſpective Figure has to its circumſcribing 
Cylinder or Farahelopipegen, 


A Cylinder is 1725 of the Parallelopipedon that cir- 
| 22 
cumſcribes it, and 282 and 231 are the Number of Inches 


eontained in an Ale or Wine Gallon, according to the Sta- 


tute, and the proper Diviſors for a Parallelopipedon z 3 I de- 
mand the Diviſors for a Cylinder. 

Say, as 177,5 the Numerator, is to 226 the Denomi- 
nator; ſo is the Diviſor for a. Parallelopipedon, to the Ale 


Diviſor for a Cylinder. 


AS £755 226 6282 
EY 220 
1692 
504. 
564 
77,5) 63732, ooo (359,053 Ale Divi- 
104875055 for for a Cylind. 
1609522 | 
09969. 
00 


Fur 


*. 
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For the Wine Divifor, ſay, 
As 17 "IF 226 : : 231 the Wine Diviſor for a Parallelo. 


8 | pipedon. 
1386 
402 
462 
177) 52206,0000 (294119 the Wine Diviſor for 
167010550 © — 2 N 
9731275 
02345 
O10 


For a Malt Divifer. 
2150,419 being the Diviſor for a Parallelopipedon. 


As 177,5 : 266 : : 2150, 4190: 2737,95, Sc. the Di- 
viſor for a Circle Cylinder, &c. But in the practick Part 


of this Art, tis agreed, that 2 737, 47 mult be uſed, as is 
before-noted. 


A Cone that is circumſcribed by a Cylinder of the fame 

' $4 ee and Heighth, is one third thercof, Vid. Hajes's 

Matbem. Philo). Pag 161. 

; C 

A Cone being * of a C "Winder, I demand the Beer, 

Wine, aud Malt Diviſors for a Cone; thuſe of 

the Cylinder being fer Beer 359,053, for Wine 
29431 18, and 2737, 47. 


1 FPrͤr the Wine Dole. 
: 29471 18 
Z—Z—Z—S 3 


5 $82,354 Wine Diviſor for a Cone. 1 


| holick Spindle, when he knows what Part of their circum- 


ving equal Diameters and Heighth. 
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For the Beer Diviſor. 


1 3 359,063 +. 
95 3 


1077, 159 The Beer Diviſor for a Cone. 


For the Malt Diviſar. 
As 1 : 3 :: 2737,00 : 8213, But you may uſe 


3 8212,41 (if an Officer.) 
8213,97 


I thall inſiſt no farther in theſe Examples, becauſe what is 
ſaid of the Cone is ſufficient to inform the meaneſt Capa- 
city how to proceed in the Globe, Spheroid, Square, Py- 
ramid, parabolick Conoid, hyperbolick Conoid, and para + 


ſcribing Cylinder they are; and when that is known, the 
Proportion will be as the Numerator is to the Denominator, 
ſo is the Beer, Wine, and Malt Diviſors of a Cylinder, to 
the like Diviſors for that Figure. | 3 

A Cylinder is r of the Parallelopipedon that circum- 


ſcribes it, or (nearer) — of it as above. 
4H -: 


A Cone is 4 of its circumſcribing Cylinder. | 
A Globe is 3 of the Cylinder that circumſcribes it, ha- 


A Spheroid is 2 of the Cylinder, whoſe Conjugate is the 
hr wan and tranſverſe Diameter the Depth. of the Cy- 
inder. %% 
As a Cone is T of a Cylinder, ſo a ſquare Pyramid is I of 
that Parallelopipedon that circumſeribes it, having the ſame 
Baſe and Altitude; and in general, let the Baſe of a Pyra- 
mid be what you pleaſe, 7. e. ſquare, circular, triangular, 
EC, : 7 polygonal, 
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— 2 — py 


— ä—34ä —  — — pa 


—— 


polygonal, Sc. they will be but +4 of their circumſcribing 
Priſms, that have the ſame Baſe and Heighth. 
A parabolick Conoid is of the Cylinder that circum- 


ſcribes it, ſuppoſing it to have the fame Baſe and Altitude 


with that of the Cylinder. | 
A hyperbolick Conoid is C of the Cylinder that circum- 
ſcribes it, having the ſame Baſe and Altitude as the Cylinder, 
A parabolick Spindle is ++ of that Cylinder, whoſe Axi; 
nr ſame with the parabolick Spindle, and Diameters e- 
qual. 


HFle that would know more of the Nature of theſe Fi- 


, 
e 

gures, may have Recourſe to that ir zen ious Piece of Work 

done by Mr. Haves, Entiialed. Mathematical Pi ilaſpl, 


| 4 from Page 1 8 Page 177, they may be fully fart 
ed. | | | 20 
To gauge a Copper, and make Allowance for 


. the Crown. ” 
Let ABCD repreſent a Copper to be gauged, the Dimen- 


ſions may be taken, and the Content found, as below. 
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1. Firſt faſten a ſmall Chord or Thread at A, and extend 
the other End diametrically to the Point B, where faſten it 
alſo; then ſet one End of your Inſtrument on D, and move 
the upper End thereof toward A or c, till you find the near- 
eſt Diſtance of the Point D, to the Thread AB, which will 
be when moved to b; let bD be 40 Inches, the Depth of 

the Furnace or Copper, | 
2. In like manner ſet one End of your Inſtrument upon 


the Top of the Crown at , and take the neareſt Diſtance 


of that Point to the Line AB, which let be c = zo In- 
ches; which take from D b= CAS Sao, and there will 
remain the Depth or Heighth 2g = 10 Inches. e 


To find the Diameter of the Crown DC, mea- 
ſure AB, and call it 126 Inches. 


Then take a Thread and Plummet, and ſetting one End 
thereof upon the Line AB, draw it along that Line from 
A towards B, until the Plammet hangs juit over the Point 
D, which it will do when at &; then meaſure A 6 and ſup- 
poſe it to be 12,3 Inches; then find the Diſtance Ba, and 


let that be 12,3 Inches alſo: Add theſe together, and their 


Sum is 24,0, which take from the Diameter at the Top, 
viz. AB=126, and there will remain the Diameter of 

the Crown DC= 101, 4 Inches. VV 
Now to find the Content of the Copper from the Crown 


upwards, (that is, the Part AB au,) the Depth (c) be- 


ing 30 Inches, you may find a Diameter in the Middle of 
every 5 Inches of the Depth -zc; which having found, 
you may ſet them againſt their reſpective Depths, as in the 
ſecond Column of the following Table: Then find (by 
the Ale Gauge- point upon the Sliding Rule) the Areas 
of thoſe ſeveral Diameters, and ſet them againſt their pro- 
per Diameters in the third Column: Having ſo done, the 
fourth Column is made by multiplying each Area by 5, 
io have you the Content of the Part A B wv x, at "ey 5 
| „ ho Inches 


Is 
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15 Inches of the Depth mc, which added togeiher make: 
[ | 32 : 00 . 393+ 
| ' i | — — TR :!:... IH LENT SLE TRICE ET | TO 
4 bre Diame- The A- Content of every 
if of the ters. freas of Inches reduced 
[|| [Depth thoſe to. | 
Dr an 
[if 8 Ws, 124,8 43,38 | 0:01. : 454 
1 5 | 11999 | 40,04 | 5 : 03: 47 
4 Eins,, e on: 8,0 
ůII F3243--4-3455- | 5:5 00. 2:25 
1 5 108,8 32,97 | 4 3 03: 3,4 
1 —— "10350: 20,00 -}:4.t-01 25,6 ]- 
Wl jo cover Is Crown e 
i] Content of the Copper "290-2: 93 2 921 
| | F or the Content of the Part 20 & DC. 
| | | The Diameter av x 3 18 7 - and DC= 101,4, and the 
Depth mg is 10. - 
6 | The Area of the top Diam. viz. ww x= 110,6 is 34,0744 
9 The Area of the bottom Diam. vis. DC= 101,4 28,64 
A Geometrical Mean by the Sliding is 31,24 
Which multiply'd by the Depth 29 . 


The Pro. will be the Content required, viz. 3 12, 40 Gall. 


For the Content of the Part D m C 1D. 


5 I we ſuppoſe this Part to be the Fruſtum of a Globe; Z 
== it Diameter DC being 101,4 Inches, and Altitude mg= 92 0.19 


a N ob * 
1 7 ; * LY 


— — r Ea 0 
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The Content (by the Rule herein before given for this 
Purpoſe) will be found to be 145, 565 Gallons. | 


Now if we ſubſtract the Content of the Crown (D # 
Cy D) laſt found, wiz. 145,0565 from the Content of the 


Parts wa DC, wiz. 312,4, there will remain 167,3435 
Gallons, and ſo much Liquor the Crown will take to cover 
| it; which is 4 Bar. 3 Fir. 5 ,3 Gall. Add this to the 


5 5 B. F. Gall. 
Part AB vx, wiz. 32 : ©O : 3,3, and the Sum will be 
the Content of the Furnace or Copper AD CB, «#z. 


B. F. Gall. £ 
36: 03 : 9,1, which was required, and the ſame may be 


done in any other the like Caſe. And note, that the more 


_ curved the Sides of any Figure is, the more mean Circles 


{ you ought to take, 1. e. in the Middle of every 8, 6, or 4 


Having the Diameters and Depth of any coni- 
cal Tun, to find the Diameter at any Depth 
at one Operation. . e 


N E. 
Say, as the Depth of the Tun is to half the Difference of 
the bottom and top Diameters, ſo is any Depth to half the 
Difference between the bottom Diameter, and that at the 
Depth propoſed; which doubled and added to the bottom 
Diameter, the Sum will be the Diameter required. 


EXAMPLE I 


tet ABCDEFGH repreſent a Tun in the Form of the 
PFruſtum of a Cone ſtanding on its lefler Baſe ; let the Dia- 


meter AD be 50 Inches, the Diameter GF 40 Inches, and 


the Depth BG or CF 20, and the given Depth KF or 
' | 31G=14 Inches to find the Diameter H. 


Us 
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The Triangles CFD, and K FE being Similar, the Pro- 
portion will be as before, z. e. as the Depth of the Tun 
CF 20, is to DC half the Difference of AD, and FG=:; ; 


ſois KF= 14, to KE half the Difference of GF and HE, 
Viz. 3, 5 Which doubled is 7, and this added to the bottom 


Diameter GF, gives 47 for the Diameter HE required ; 
and the like may be done for the Diameter at any other 
Depth, when the Tun ſtands upon its leſſer Baſe. 
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EXAMPLE II. 


Let a Tun having the ſame Dimenſions, be given only | 
in another Poſition, i. e. ſtanding upon its greater Baſe ; and | 
it be required to find the Diam 


Bottom, as above. 


I demand the faid Diameter. 


eter at 14 Inches from the 


RUL 


dn do a, 
n . 
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Say, as the Depth FC ==20 Inches, is to Half the Dit os 
ference of the Diameteis GF and AD, 4. e. CD = 5, 10% 
is FRE6, (i. e. the Diſtance from the Top to the Diame- 
ter HE required) to KE = 1c, which doubled is 3, and 
this added to 40= GF, is 43 {or the Diameter HE ſought ; 
and the fame way of working muſt be obſerved to find the 
Diameter at any other Depth, when the Fun is in this Po 
ſition. Where note, that in either of theſe Figures we ace d 
ſuppoſe the Line HE to be the Diameter of the Liquor 
Surtace, which, with the Depth 14 and bottom Diameter, 
the true Quantity of Liquor may be found which is'now 
in the Tun, or Which it will hold at 14 Inches: -decp. 


8 2 10 


42 
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To find how many Gallons a conical Tun will 
hold upon every Inch of the Depth. 


Let the Diameter at the Top be 48 Inches, 
The Diameter at the Bottom 98 
Depth 


40 
The Content, in Ale Gallons is 88 5, 5, how many Ale Gal. 
lons will us Tan hold upon every inch of its Depth? 


-RUL . 


Divide the Difference of the Diameters by the Depth, 
and the Quotient is a common Addend for one Inch from 
'Top to Bottom ; by which you may find the Diameter in 
the Middle of every 10 Inches of the Depth, as below. 


Bottom Diameter — wy 
Top Diameter 80 = 
Their Difference 18 for a Div idend, which 
- divide by 40) 18,00 (,45 the Addend for one Inch, 
Tos. 
Fa 


Now 5, 15, 25 and 35. are the Inches which fall in the 
Middle of every 10 Inches of the Depth, which Depths, if 
you multiply by the common Ad end, will ſhew what 
muſt be added to the top Diameter, to find the Diameter: 
at thoſe Depths. Thus, | 


5, | | 15, 25, 355 
245 IS. ben , 0NS- 
2,2 | 6,75 m4 4 71 
| | 30, Top Diameter 
TT 
T | Gall. Bar. F. Gall 


$35. Diam. at ; Inch. deep, its Area 18 84800: 2 : 1,84 


80, Top 
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N 50, Top Diameter | 
| 6, / 
Kick Gall. Bar F. Gall. 


Fn 


86,75 Diam. at 15 Inch. deep, its Area Wee 1 yo 


do, Top Diameter 
1 ö 


91,25 Diam.at 25 Inch. deep, its Area 23, 19 = 00: 2: 6, 19 


8, Top Diameter 


| "397 
| b at 33 inch. deep, its Arca 25, 5$3=00 : 3: 0,03 
The Sum of the Areas are : 88,52 which multi- 
== plied * 10, is ie the Tun's Content. 
Th | | Bar. Fir. Gall. 


þ Now 18,84 Gallons, or 00 : 02 : 1,8 4 being an Area- 
common to any of the firſt ten Inches; you are to ſub- 
tract either of them from the Tun's Content in the like 


e | Name continually, and the Remainder will be the Area at: 
if zach of the firſt ten Inches; and then for the next ten 
it Bar. N Ir, Gall. 

s Inches you muſt take 20,96 or o: : 3,96. out of tke 


alt Remainder, Tc, as in the llowing Table. 


Bar. Fir. Gall. Pa | 


The whole Content Is 88 572 Gallons, or 


II. 


26 : O0: 1,20 

9221 

25 01 5 7586 

33 

: 24 : _ 5,2 
02: 24. 
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25 0 Bar. Fir. Gall. Pts. 


24: 01 


O2 : 


4,18 
1,84 


23 03 


O2 


2,34 5 
: 1,34 


23: 01 
o2 


0, 50 
1584 


22 5 02 


No te, 


. on | 
uw Ls 


: 9.20 
. 1284 


22: 00 


8 5532 
- 1,54 


17 20% 


3,45 


2: 1,84 


1,64 
1,84 


8,30 
: 3,96 


4-34 
: 396 


0, 38 
3,96 


: 4:92. 
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6 3: 


Bar. F ir. Gall, I ts 


0,27 


0, 03 


ö 


92 0 


0724 
0, 03 


0,21 
O,03 


28618 
0,03 


See 


15 


0, og 


| 


o 


0,12 
0, o3 


0,09 


o, oz 


* 


0, o6 
„503 


20503 
: ©,03 


O 
O 1 N 


O 2 


: 0,00 


. 


The Table following is collected from the preceding 
Work, whoſe Uſe is to find how much Liquor is in ſuch a 


1 Tun, by having the Diſtance of the Liquor's Surface from 


— R 


the Top: Thus, let it be 20 Inches, look 20 in the tirf 
FVV. Bar. Fir. Gall. Pts. 
Column, and againſt it you'll find 14: 01: 2,70, 2. e. 
14 Barrels, 1 Firkin, 2 Gallons, and feven tenth Parts, and 


Inches. 


y 
7 
a 
l 
L 


1 
: 
+37 


5 


Inches. Barrels. 
O 26 
. 25 
I 
3 24 
4 23 
$: 23 
6 22 
+ 5 22 
8 21 
9 = 
10 20 
I 19 
12 19 
1 18 
1 18 
Ic 17 
18 3 
„ 
. 
19 14 
20 | 14 
21 13 
22 12 
23 is 
24 11 
25 10 
26 10 
| 27 9 
28 8 
* 
30 . 
31 3 © - 
VV 
33 1 
34 4 
35 3 
36 * 
37 2 
38 BS. 
| 39 3 
3 O 


03 


O0 
O1 


O 3 


| OI 


03 
Ol 


O2 
OO 
O2 
00 
OI 


01 
02 


oo 


OI 


OO 


| 02 


03 


Ol. 


O2 
03 
OI 


OJ 
OO 
O2 
03 
oo 
02 


03 


03 


02 


Firkins. Gall. Pts. 


1,20 


7,86 


6,02 
4,18 


2,34 
0,50 


7,16 


5,32 
3,48 


8,30 


434 


0,38 
492 
0,96 


$959: 4 
1,54 | 


6,08 


3 3 12 


6,66 


2570 
5501 
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To find the Diameter at any Depth of a Tun, in 
the Formof the Fruſtum of a parabolick Conoid, 


* 
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If we conceive the curve Line FGABC to reprefent a 
Parabola; then, 1 = _ 
HB 1s called a Semiordinate, and AH its Abſciſſa; and 
ſo EC is a Semiordinate, and AE its Abſcifia. LY 
The Latus- Rectum of a Parabola (as of this) is ſuch a Line, 
as that being multiplied by the Abſciſſa AH, the Rectangle 
or Product will be equal to the Square of HB. _ 
I you multiply it by the Abſciſla AE, then the Rectan- 
gle will be equal to the Square of EC, and will always be 
fo, as in Apoll. Prop. 11. Lib. 1. | 


only the top Diameter GB = 40, the bottom Diameter 


her's 


Now to find the Latus- Rectum of the Parabola by having 


_ FC=50, and the Depth HE or BD zo, muſt be perform 
ed by that Property of the Parabola, Commonly called Ba- 


* hers Property, whereon his Clavis Geometrica Catholica 
depends, and is this. 


are next to find the Length of the Line AH, the proper Ab- 


6=HYF, and the Sum is 4f= 41,55555, or the proper Ab- 


ſhowing how to find the Diameters at every Inch of this 


Writing to that Purpoſe, than I have Time to do at preſent. 
But if what is here done proves any way ſerviceable, I have 
my Deſire; and by knowing it to be approved of, ſhall be 
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In the Parabola, the Latus- Rectum is to the Sum of any two 
Semiordinates, as their Difference is to the Difference of their 
Abſciſſa; that is in this preſent Caſe, as L (the Latus- Rectum) 
is to HB+EC=FD, ſo is DC to BD : And by changing the 
Conſequents to Antecedents, the Proportion will ſtand thus: 

As BD: DC:: FD: L, that is, in Words, as the 
Depth of the Tun (BD) 20 is to half the Difference of the 
Diameters DC=5, ſo is half the Sum of the Diameters 
(GB and FC) 45 to 11, 25, and ſo much is the Latus- 
Rectum of the Parabola belonging to the Figure. 

Having thus found the Parameter or Latus-Rectum, we 


ſeiſſa to the Semiordinate HB; to do which, you are to 
know, that the Square of HB is equal to the Rectangle of 
the Latus-Rectum and Abſciſſa AH. Therefore divide the 
Square of HB=400, by the Latus- Rectum 11, 25, and the 
Quotient will be 35, 55 55 of the Abſciſſa AH; to which add 


ſeiſſa of the Semiordinate Fg, which is now only wanting. 
But knowing its Square is equal to the Rectangle of the La- 
tus- Rectum and Abſciſſa A /, multiply 41, 55555 by 11,25, 
and the Product is 407, 4999375, Which is the Square 
of the Semiordinate fg; the Square Root of which is 21, 
6217, which doubled is 43, 2434, the Diameter e g required; 
and ſo of any other. This will not appear difficult to any 
who underſtand ſo much of the Conick Sections as is requi- 
ſite for the Conſtruction of Algebraick Equations. 
Many Things of this Nature I might inſiſt upon, as i 


n 


Depth, of this, or any other regular Tun : But what has 
been faid already, may be ſufficient to excite the induſtrious 
Reader to peruſe others who have taken more Room in 


encouraged thereby to publiſh ſome things in the Art of 
Gauging, as may oblige Poſterity. | . | 


Lr 
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AT ABL E of Circles, Areas, in Malt 
Buſhels and decimilleſimal Parts, calculated 
to every tenth Part of an Inch of the Dia- 


meter from 12 to 100 Inches. 


| 


' 


: 


5 28 


134 
35 
136 
137 


Be. 


0,05 34 
0,0620 
0,07 2600, o/ 3600,02 47 
e o, o8 55 
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"x 2 
0,05 430955 7 


oO 3600, 0646 


0,0946, 
0,1068 
0,1196 


O,1475 
0,1526 


0,1784 
0, 1949 


O,1210[0,1223 
eee 0,1 360 
O, 1490ſo, 1505 


0,095710,0970 


©, 1080ſo, 1093. 
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O,1042 
O, 1800 
o, 1966 


o, 1657 
0, 1816 
0,1983 


24 
25 
26 


27 


29 
30 
3 2 
32; 
th 


{ 


0,2121 
0, 2301 
0, 2488 
0, 2682 


, 2139 
o, 2319 
o, 2507 
o, 2702 


O, 2157 
0,2338 
o, 2526 


9,2725 


, 2884 
3 
1853399 
0,35120,3516 
o, 37400, 3764 
O 39780, 4002 

0,422 20,4247 
ien 


0,290.4 
0,3114 
0,3331 


0, 2925 
„3136 
0,3353 


o, 3787 o, 38 10 
o, 40260, 4050 


o, 427 200, 429) 


o, 47350, 4760 
o, Foo! 0, 5048 


39 


„35300 „5084.0 


, 4787, 4813 
o, 505 5ſo, 5082 


o, 53300, 5358 


99 388608528 


94820045520. 


95613 0,564210, 


RE le 
0,050 I 
0,0656 
0,0757 
o, 0866 
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r 
 lo,o 570P,0579P:0589 0,059810,0607] 
bel „0675, 068 5, O69, og 


0,768 ,077810,0792 e 1 | 


{0,0877,0,0888 0,0900Þ,091210,092 2 
0,0994'0, 1006, 1018, 103 10, 1042 
„11180,11310,1144 „11570, 1170 
O, 12 500, 1263ʃ0, 1277, 12910, 1304 
0.13896, 14030,1417P+1432Þ+1446 
O, 15350, 15500, 1565, 15800, 1395 
HY 0, 16880, 17040, 1720 17360, 1752 
EH 0,18 500, 18660,1882Þ,1899Þ,1915 
1 o, 2017, 20340, 2052, 20700, 2080 

e 
0,2 375, 23940, 24 120, 243 10, 2450 

0, 236500, 2584, 2604, 262 30, 2643 
0, 27620, 27820, 280 30, 28230, 2843 
0, 29680, 298 80, 3009, 3029, 3151} 
o, 3 17800, 32000, 32 150, 32440, 3265 
o, 33980, 34200, 34430, 3465 0,3488 
0, 30240,3047103070,309410,3717 
0,38 580, 388210, 3900Þ, 3930p, 3954 
Jo, 409900, 4 124, 4148p, 417 30, 41980 
0, 434800, 437 300, 4398p, 44240, 44494 

0,460 30, 46290, 4635 6 
O, 486600, 489 300, 4920. 
P, 51370, 51640, 192 
85 5 P, 54140, 54420, 5471 

1 |[1£:50990,57281,5757 


1 Area 
* g 
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Areas of Circles in Malt Buſhels. 
. o ; I EZ 3 | 4 5 | 
1495844/0-5874 9,5900, 593 20, 5962 

41j0,0140,0,6170 0,6200[0,6230[0,6261 
4 0,0444;0,0474 0,650510,6536|0,6567 
43 0,07 54 0,0756 0,68 170,849,880 
44 0,707 200, 7104 o, 136,7 169, 7201 
45,7300, 7430 o, 745300, 7496, 7 520 
4000, 57 20,0, 70; 0, 7799 ſo, 78 3 10, 7864 
4719-8069 0,8104.0,8 138 ſo, 8 17 310, 820 
48 bee 100, 84860, 95 220, 8557 


49 0,87701j0,882610,884.2}0,8878 0,8914 
_ |50[0,913210,916910,9208[0,9242!0,92 79 
5110,950110,95 3810,957610,961 310,9650 
2 0,9877 0,9915 912954 0,9992 10030 
531,26 101, 3001, 33801, 03 77/1, 0416 
54 1,065 21,69 11,73 11, 7701, o8 10 
$511, Orot, 10901, 1130], 11710/1,1211 


(56 1,1455|1,1496|1,1537]1,1579|1,1620 
57 1, 18681, 191001, 19521, 1993/1, 2035 

1,2288101, 233 11, 2373/1, 241601, 245 8 
501, 271601, 27501, 280201, 2845/1, 2889 


60,31 5o[1,31941,3238|1,328211,3326| 
611, 35931, 363 7, 36801, 372601,3 7710 
6201, 404201 1,4087%1,413301 1,4178, 4224 

S484 N 4637485 
641, 406 21, 09, 5056/1, 5 103 1180 5 
65/7, 54341,558 1,529,576, 5024 

661,591 2,5960 1, 60091, 605 7%, 6100 
671.53981,6447 16495/6848 604 


68 1,6891 I 6941/1, 6991] 1,7040, 7090 
69.1, 7392, 74421, 7403, 754317594 
1,7051 1, 80021, 805 301, 8 104 

„8466 1,8718 18570 18622 
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LN 
0, 5991 
lo,6291 
0, 6508 


o, 6021 6050 
, 632100, 6352 


2 


8 
O, 6081 


0,6382 


0, 662900, 6660 


0, 69 12 


0,7233 
9,7572 
o, 7898 
o, 824200, 8277 
o, 8592 O, 8628 
o, 8950 0,8987 

0,93 1612-935 3 
0,9688j0,97 26 
10008 
10455 


0495 


T,125201,1292 


0,0944 09,0976 
10,7299 
200, 7966 


0,7629 
o, 8311 


0,6691 


o, 6978 


O,7331 


o 7662 


O, 8001 
o, 8346 ) 


0,8664 
O 902 4 
29399 
. — 


o, 8690 
29055 


0,9427 


0, 9802 


0145 
20935] 


| 1,05 34 
1,08 501, 890 ! 


1,018. 
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| T7 he De geri plion and Uſe of the preceding Table. 


In this Table are eleven Columns; in the firſt you hate 
the Diameter of any Circle from 12 to 100 Inches, and in 
the ſecond ſtands the Alea of that Circle. 


EXAMPLE 
Let it be required to find the Area in Malt Buſhels of tha! 
| Cirele, whoie Diameter 1s 36 Inches. 

Find 36 in the firſt Column, and againſt that in the fe 
cond Column, you'll find o, 4734, which ſignifies that the 
Cylinder whoſe Diameter is 36 Inches, will hold but 47 734 
of a Buſhel of Malt upon an Inch. 

II. 

Let it be required to find the Area of that Circle, * hoſe 

Diameter is 97 Inches. 


3 you'll find 3,4371; the Area required. 
l ; "EXAMPLE HM. 


| Inches ? 


cond you'll find o, 822, which is the Area of that Circle, 
who Diameter is 15; but if you move the Comma two 
Places towards the Right- Rand, 'twill be O08, 22, 2. e. Þ,223 . 


the Area required. 
EXAM PLE IV. | 
What's the Area of that Circle, whoſe Diameter is 42,6? 


required. 
| R „ E#- YN: 

What's the Area of that Circle, whoſe Diameter is 1 48? 
Find 14 in the firſt Column, and ,8 at the Top ; then 
In the Angle of Meeting you'll find 0,0800 3 255 ſetting 
the Point two Places back, will be 008,00 ©, i, e. 8, oo; 


the Area 0 A, ” 


* What's the A. rea of chat Cirele, whoſe Diameter 1 is To 


Find 15 in the fr Columm, and againſt that in the ſe- | 


Find 42 Inches in the firſt Column, and ,6 at the Top; 
and in the Angle of Meeting you 'll find © 0629; the Area 


© 


Find 97 in the firſt Column, * agaiaſt that in the i 1 : 


* 
"© . 
5 Cp 
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E X AMP LE VI. 
What's the Area of that Circle, whoſe Diameter is 148,5! ? 
Find by the laſt Example, the Area of 149 3 which is 


8,11, their Difference is 11, and Half their Difference is 
,055 3 which added to 8,00 is 8,055 3 the Area of 148, 5 


required. 
EXAM P LE VII. 
What's the Area of that Circle, whoſe Diameter 1s 123, 3? 
1. Find the Area of 123, which is 5,52 
Find the Area of 124, which is 5,61 


their — | is ,09 3 which multiplied by 3, gives 027 
and that added to 5,52, makes 5,547 3 the Area required. 


EXAMPLE VIII. 
What's the Area of that Circle, whoſe Diameter 1s 123,8? 
1. Find the Area of 123, and that is 5,52 
2. Find the Area of 124, and that is 5,61 


— ' =& 
: - << | 


their Difference is o, og 


which multiplied by 8, produceth ,072; and this added 0 


9752 gives 5, 5923 the Area required. 


By theſe eight Examples, it may ſufficiently appear, that 
the Area of any Circle from 12 to 100 Inches Diameter, 
may be ſound by Inſpection; and that the Area of any 


Circle from 12 to 1000 Inches Diameter, may by the amo 


Tavles be found near enough. | in Practice. 


A TABLE to gauge right- lined Figures 3 


as Squares, Triangles, Trapezia's, Sc. gi- 

ving the Content of the Squares from 21 to _ 
120 Inches in Breadth, and from 30 to 310 
in Length, by Inſpection and conſequent- 


ly of any other Length and Breadth, by 5 


Addition. 


L 


212 


3 


5 


67 16,0232 


3069 
54093 


0139 


7162 
81 86 
9209 


151256 
1,2279 
1,3302 
1,4325 
1,5340 
156372 


1,7395 
1.341801 


5116 


1, 1567 r, 


1,3967 


1427. 


3 
„3209 
4270 
544 
0415] ,6 
„7488 
8558 7 
0 
0097 


1,0046 
7110 
158186 

9255 


| 7 


I, 755 74744 
4. 


786c1s 865 
2 2 


159422 
2,0405 


JI 


Ar Mun 


2,1482, 2 


2 — 


0204 
0307 


0214 
0321 
12390 „0428 


5 86 


456 50535 
0 „0642 
2,083 , 749 
2,781 "08:6 


2,879 þ0963 | 


,0781 0813 


.. +1946 * 


_ Mt 


2 


=] = 
3626 


„48360 
„6046 


272560 


. 
55) 4 


„5 209, „5395 


6511 6744 
7814 8093 


974 
1,0883 
1, 2093 
1,3302 


154511 


1,1302 
1,2558 
1,3814 
1,5069 
1,5721 76325 
1,0930.2,7581 


13.1442 


I 813%, 2 Io 
| 1,9349' 2,0090 
IT 2,0358, 2,1348 

2,1766525 272604 


- 0 2,2976, 2,3860 
2,4186 


125395 
2,6604 


— — 3 


2,7812, 888412 
2,902313,0139 


3»0232(3,1395 
2,2hg113 


9116 9441 
ö 1,0420 1, 700 


152139 


151721 
1,302 3[1,3488 
14325 
1,5628 
1,6930 
1.8232 


9534 
2,0837. 


2,2139 2,2930 


2. 


2,3441;2,4279 


2,47 44\2,5028 
2 $74 6976 
255348 2.8325 


2,8651 


279874085 


2995331023 


2, 12563,2372 


252558 3.3721 


3860 3, 5069 


3,2003 
3,3488 


3,02 


3, 2651 
3.3860 
3,5069 
3,6270 


3,3907 
4.720: 
3,6418 


3.7674 


282 


3.5 163 3,6418 
3,6465 3.7767 


377 767 3.9116 


3.90069 40405 


3,7674 
3, 9069 
4, 465 
4,1860 


„0120 
4.0242 
0362 
0482 
o 
50725 
„0846 
0967 
1, 1088 


„50125 
0251 
0376 
0502. 
,0621. 


0783 


0859 
, 1004. 
+1130 


„01 30 
„0260 
9399 
08921 
„005 1 
„0781 
0911 
1042 
51172 


„o135 
0200 
t 
„0530 
0674 
15853 
20944 
51079 
51213 


0139 
10279: 

0418 
— 558 
,0697 | 
„0837 
0976 
„1116 


21230 


— 


3548833 
R 


n 8 < —_— 


3 
4551 4604] 47441 +4883 
5953 56139 „83251 „651 I} 
7074] >7 907] $139] 
59299 9408] +9707] 
511,0744j1,1069]1,13951 
71, 2279/1, 205 13023 
51,3 14%,4232½, 405 1 
—3 8323222 
„0883, 7395½1, 7907 
o1,041811,097711,9535 


_ 


2, 302302, 372 102, 4418 
2, 45 5 802, 5023/2, 6046 
12-0093 2,6884 2,7674 
| 2,702812,846512,9302 
190½, 7395, 8279, 916253, oo463, 930 
20002, 8837/2, 9767 3,0697 3,2628 3.2588 
2 1003, 02793, 125603, 22323, 3 2093, 4186 


Þ20]1720]3-274413-376713-4791 35814 


200 3,7488 3,8697 3,9007 4,1110½2321 
270%, 8930,01 8614, 1442[4.309714,395 2 
280,4,037214-167414-297614,427014,5581 
290/4,181 414310314,451014,55604.7200 
— P22£32504-495 114:604011-7442; 465337 
11,0141 |,0148 |,0153 0158 |,o162 
2,02 88 |,0297 |,0305 },0316 50325 
3, 0432 , 0466 0460 þ,04-4 0488 
1 4,0576 hoggs 0614 0632 0651 
50720 þ0744 [,0767 po, a 
6,865 0893 , 921 50048 bo 
751009 1042 J, 1074 1107 ,1139 
18,1153 51100 51228 , 1265 1,1302 
91297 1330 387 1423 1465 


10 36 372 839 2 
J „5023 „5163 „5302 „5442 ,5581 
| 0697] „6883 „7069 7240 7441 
{| ,8372] 8604] ,8837] ,gobg| ,9302 
1,0046]1,0325[1,060411,08831,1163 
11,1720, 20241, 23721, 2097/1, 2033 
—1753395ʃ/1,.3767 4739 1,4540484 
1,5069, 5488 57 6325/1, 0744 
10744/72091, 7674 1,8 1291 9604 
1,8418, 8930 1,9442 1,00 302,465 - 
2, 0932, 065 12,1209 2,1767j2.2325! 
2,1767, 2372 22,2076 2,35 8102,41 80 
2,3442(2,4093|2-4744'2-539512-0046| | 
2, 5 1622,58 14,2, 65 1102, 7 20902, 7900 
2,670 12. 7 5042, 8270 2, 902 32, 9767 
2, 8465292553. 0463, 083 73,1627 
370139 29767 3.1814 3,265 103,348 8 


3.184903, 2697 3, 35813, 446503, 534% 
3, 34883, 4418 3,8 34803, 627003, 209 

351623, 613903, 711653, 809303, 9069 
3,0837[3-786013,8883 399028930 


1— — 


3,85 11,5 8104, 065 14, 172 10%, 2700 
4:9186[4,130214-2418 4,35 38044405 

4, 18601[4,3023 4418045348 465711 
1 4-35 35[4+474414>595 3,4-7 102 448372] 
. y zog 06454. 9720.897655, 23 
| 14,0883[4,81 86 47 488!5,0790 552093 
4,855 84,9906 5125 55,2004 539530 
15-0232]5,102715,3023:5,4418[58 548113 - 
50167 þ,o172 0176 50181 12277 


ozzzß 344 0353 0362 Po372 
,0;02 , o5 16 J, o5 30 , 0544 P0558 
060) 1,0688 1,0707 0725 þ0744_ 

,0837 þ,o8to . 883 % , 9s 
_ ],1004 1032 1060 „1088 1116 
71172 1202 f. 1237 „1269 1202 
„1339 1376 1414 51454 4888 
| 1507 1848 COA 1042 | 1674 | 


_ 


— — 


30 
40 
50 
60 


— 


99535 


5720 
„7628 


1,1442 


42 
5 860 


9767 


151721 


70 
80 


90 


100 


1,3348 
155255 


1,7162 


1, 9069 


7674 
1,5628 
1,7581 
2953802 


110 
1120 
130 
. 
150 


190 
1200 


220 


160 
170 
| 180 3, 3432503 


2,0976 


2,4790 
2,6697 
2, 8604 
3,05 11 
13-2418, 


3. 6232 


| 3-8139/3, 
2104, oo46 4.1023 
4.195 342976 
4.3860 


4.5767 
49581 


2,2884 


4.7674 


2,1488 


2,5395 
257348 


7814 


2,3442]2 


3,9069 


43. 


,0000 
, 8000 
, ooo 


I, 2000 


1,4001 
I 6000 
I 3000 
2,0000 


1,4325 
1,0372 
1,3418 


3-0405 


2; . 
2, 4000 
2, 6000 
2 8000 


2 


— 


„6279 5 
8372 
[ 045 5 
152558 


1,4651 


f 755 
158837 


2,0930 


2,261.1 
2,4559 
2,0004. 
2,8651 


2,3023 
2,5 126 
27209 
2, 9302 


350000 
3, 2000 
3,4000 
3,0000 


3,069 7 
3, 2744 
3,4790 
3,6837 


391395 
3,3488 
3,5581 


3, 8000 
4,0000 
4, 2000 
4. 4000 


45023 


4,6883 


448837 


4.4030 


208792 


4,6000 
4, 8000 
5,0000 
5, 2000 


4,7069 
4,9116 


2299 


51488 
53395 
555382 


E 


5,6651 


552744 
54697 


5 86046 


5,400 
5,6000 


4.0195 
0390 

„0586 
0781 


— ' — —— —— 


„1000 


0976 
1172 

51367 
1562 
1788 


3.8883 
4,0930 
4,2976 


511620 


—— — oo 


„1200 
1400 
„1600 


„1800 6 


E 1.59; 2x} 
| ,6418] ,6558] „6697 ,6837] ,6976] 55 
85580 „8744 „8930 ,9116| ,9302] 
_ [1,0697]1,09309}1, cht, 1395|1,1027 

1,283711,311611,3395 13074113955 
[1,4976/1,530211,3651[1,5953[1,6275 
1,7116 1,748 81,7 8601, 823 21, 8604 
159255 1,967 442, 009 3.z, o5 110 z, 930 
e 2527902, 3255 


— — — 


ſe, 35342, 4046) 2, 45 802, 50692, 5581 
2,567 4,2,02 321 2,5790 2,7348 2,7906 
2,7813 5 A419 2 „9023 2,9618 3.0232 

„95393 0004131255 3:1807 3.2558 


3,2093 372799 3.3488 3.41863, 488 33 
(994235 34970; BL 572003“. +6513, 7269 
13-037 2 3,716213,7953; 3974443 9524 
3.851 1 J eee 4, 102204, 1860 
40551 * 554% 524184, 3 202%, 41860 
„ 79004, 372044, 465 1,5581405 
4. 403004, 3000 4.688 304, 7800 4.8837 
4,700 6914-8093/4, 9116 80149 571152 
492095, 27965, 1348 524795, 3788 
5.13 485,2 465,338 16,4695, 5813 
5˙348865,465 16,5813 5,6975, 81300 
6276842], 804605, 925 55,465 
j 529055] 6 0270, 1534 6, 790 


lo 


0 496, 330500 $47446,00936,7441] 
| 6,41 8666,55 81 6,0970(6, $372 6.926 
po214 o, 218 , 0223 , 0228 , 232 | 
0427 19,437 f, 4406 [,0455 [,0465 | 
641 ſo, 65 5 , 0669 , 0083 , 0697 
388 [6,874 1,0893 egi e 
4.1069 51093 , 1116 |,1139 11624 
1283 1311 1330 1367 395 
1497 1530 , 1565 61595 1628 

1711 1748 [,1786 „1823 1|,1860 | 

. oor »2000 l, 2051 2093 | | 
, 


I. _9h21 


WEMEKLNE. 
139 ,7116] ,7255] ,7395 
40 ,9488] ,9674] ,9860ſ1 
50[1,1802j1,209311,2325 
| | 60,1,4232|1,451111,4790 


$ 7911,660411,0930{1,7255 
80% 897601, 93 48,9720 
900,13. 4802, 1767, 21 80 
100, 372002, 41 860, 4051 


11002, 6093 2,6604 
12002, 84652, 90232, 95 81 
13003, 8 373, 14413, 2046 
LENS 3,350013,4511 


130;3,5 501; 3. 5279 
1603,73 3.869763, 944 
17014, o3 25 4, l 116 
| 18014, 2097453534 


3 


5900, 5069 4.595 3 
200 457 4411455 37 214 
210 4, 9813 $,0790j5 
12205, 2180 5,3299 
1239 5.45 5805 5.5027 
2405, 69 30 5.804012 
505,930 2,0465 
. 2000, 1674 6,2 883 


12ůä——ͤ— 


75,6697 


| 5 404.05, 5392/6, 6,6558 
| 1.8016, 64780677206 

N 4 0 87 7997-9139 71488, 
823953 


i 10234 . 
2474 þ9483 
„ 31,0711 0725 


0246 
0493 


9729 
50986 


220042 
2,5110, 


2,7116 


3.697603 


4,1906 
44372 
74,7720 


2,7627 


350139 


4,5209 


74,3488 


53575 
4509304 


eee 


5,0232 
552740 
595255 


4,801 2} 
91162 
553720 
556279 


56,1627 
36.4093 


9023 


52776713 
6,0249 
6,2790 


6, 5 392}0 65 


6,7813 
70325 
72837 
7:534817,6 
0261 
0502 
0753 
— 


74 180 


„8837 


„1405 
„39530 

223 
6, 90 C0 


7,1627 


244 
,0255 | 
8511 
0767 
1923 


442948 } 0967 
„1186 % 1209 


5 
6 
7], 1660 , 1693 
1.227 1934 
9 


4 521 


1423 1451 


51232 
„1479 
„1725 
[1972 þ 


6 1,2218 


1279 | 
1535 
1798 
„2046 


4,2302 


3.71163, 


8 
by 3»9707 12 


4500904. 60 
457720 45 58 j 
55037257 


2427 9. 
220970] 


2,9074 


2 
x 
lh 


C 


» WA 1,127) 


OO wy 43 1 QO 
1 101 . 


„„ 1. * 
- 
* 
= 


[WL O 


C>4I 
= 


8 
4 
Þ 
2 


** 


— 


- 


O ATK 


1 — i 


8 6, 5860 


„1618 


„1888 


2158 
2286 2427 


— . 
8372 
70 151162 
1753952 


2 
1.60754 


"Fe 


6 9 


——— E— 


5 


1 
91 
1 
61 77 
«* } 
7 

5 f 
y! 

5 

i 
$48 


2 Ep Et r 
——— —Uj—j——6ꝓͤ— — | pn be e__—_ 


1 
3 


2 — . 
- - ST 


* - 4 1 
3 2 


— * DD + 


i 
f 
1 
1 
oo 


ITE. R075 . RET” = 


220 


40 1,1348 
rojpl,418011,441811,405 11 

[1,7302[1,7581[1,-865 
7c[1,9860[2,0186{2,0511}2 


60,7023 


61 62 5 


300,85 11 
1515341, 1720 


8002, 26972 2, 300912, 3441 


$0293 7212.50.37 


$10/3,1209/3,17 20j3,22 
| 
120 3404 9034804 ot bog 
3 - y 
140 3.972000 214.1 


Ie 


2 JS © | 


J 
539514,01 30 4 
1 79 2 +: 3023'4 
1805-1869'5,192 55 


19005, 300055, 4790 
200 50740 CR 5, 
2105, 9581 825780 
220 ©, 3 2441 6, 
565 


2 — 


„865 1 58790 


9002, 5 5342, 595 302, 63722 
2,9392 


Cre wn W1 
5 

= 

. 

* 

pm 

oF 


2744 


— OW I 
On Aacnml <q 
8 wr 1 WO 0D 


' 
[ 
| 
| 


wid 


wi ON OS ON 


0 


—— 


is 
8 CI S] 9 ? 1 


: j 
rr, OE. OY OO — 2 RT 


4 03 1 


CY we 
— 
FOO 
_— 


1 1 


AY wy 
t 


-Þ> 


| 


1 
a? 


8 5 


r 
— 
S 


ME a 
2 
— 5 
— 03. O03 UI: [HI O3 2 TS) 


s 
ea 0 — 4 


1121 


SA. 


oy 


2 


2 
ty WO 


2 \41\ T1 


w) 
FI 


tO. ot 


SO M WD wa | t 


hs. ttt Me 


OL” 3 28 


ſ 4 
wt 


mi NO NI. bs 


4 
| — 


> 43 
* 
— 


270 7,0004.7,78600'7,9116[2,0372 
4 6 5 2 2 . 51. - | 
| 2 Ne. — ) 4 C — — 
290 22795,3627 8,4970 8,6325 oe 674] 
390;8,511618,6511 8, 790658, 93020, o, 
1,0283 , 0288 „0293 1,0297 0302 
— —— — — — bl — — a 
250507 875 0580 9595 0604 
4 32551 „0805 „0879 0893 Logo; 
. 
| 17418 1442 [,1405 Þ1488 |,1511 
_ 61,1702 51730 J,1758 þ,1780 |,1814. 
71986 |,2018 J, 205 1 |,2083 , 2116 
72469 397 2344 523812418 


ob | 67 | 68 | 6 70 221 
9209 9345] e 552779767 
52279/½½2465/1,265 11, 283 1, 302 
534805581, 58 131,604 [1,627] 
58418/018097, 9 07%, 925 ü, 95300 

CFFCFFFCCC <youg PIR SE 
2,148 n 2, 21892, 2405 
2, 45 5 802, 4030 2,530212,5074 2, 604. 
237027 2, 8046/2, 8465 2,8 8 312»>Q3O2} 
3,0697 3.1102 3,1627003 « 


— 


2 & 
3083713730 


3-3707[3,427912,4 
304 i 
Ul 


— td — O 


0 
i 
- 
MN 
8 
O 
fa» 


CNW to 0: 
"I 
£1 
* 
* 


WY 1 
LEY --Þ 
da 
Wo | 

1 
\FY \ 
ON 
O 
O 


0 
\O 

AX 

© 

2 


NA DO 
0 O . 
| 5 
1 


Ta 


2 
., * 
» 4 
WI. O\ND. tv 
my OO 4 
— 
4 
' 
FD 
1 
Co 
Ws 
(43 
3 
>.» 


22 — t 


1 2. G5 


= 
\S 
— 3 > 


O 
FX 
JS 


= — — 1 — — — © 


7 
4 
So. 
44 C 
N -” 
i 


. 
9 
" 
6 
[7 
"BY 

* > 

9 
N [| 
1 


I 
wn 


4 


-.- * 


882 


Ss 


SSIS 


AS 

O 

2 CC 
SIT 
2 wits 


883 
5953 


t tv. [O 
„ 

— * 
222 
* 

. 

do 

2 


| 
ö 
| 
N 
f 


8 


— 065 
920 [,0935 0948 [,og02 og 
1228 1246 |,1265 [,1283 13 
1535 þ1558 61881 J. 1004 J 1628 
1842 1869 51897 „1925 , 19531 
£ 2148 , 2181 1,2218 ,2246 % 2279 
4 22455 [2493 þ2530 þ2307 . 
1 2762 l, 2804 2846 1,2888 22003 | 
= ERS 


| TE JR 
i 30] ,9906 1,0046 
4073 2091, 3 395 
501,65 11,6744 
| 60/1, 98 13, 3 2,037 
7012,311612,3441| 2,376: 
80 2,6418, 6790 27 
| 902, 97203, 0139 3, 05 58 
10013, 3023133488} 33953 
[1 10[3,632513,6837| 3,7345 
I 20[3,962 74, 0180 4,07 
130.4, 2930,35 34 455 
149052326833 47834 


— —— — 


1 50[4-9534{5-0232| 5 


N 20016, 6046 6 8976 6, 7906 
2106, 348 7,0325 7, 1302 
£20 7+295 17:3074 774 
| [2307-5953 7,7023|- 7,809; 
:N 240,925 58,0372 8,1488 
= 250/8,25388,3720) 8,4883 
{2608-5860 8,2069 8,827 
. (270,8,91629,0418| 9,1674 9,2930 9,4786 
280 9,2465 9,3767 9, 5069 96372] 9,7674 
| 1290 9,5 767 9,7116 9,8465 9,98 13/10, 1162 
300 9,9069 l0. 1050461 , 1860010. —3 25504581 4651 
150330 „0334 þ9339 344 50348 ? 

25,660 |,0669 , 0670 þo688 þ9697 | FF 
358900 f, 1004 [, 1018 , 1032 [,1040 | 
421321 1339 [1358 þ1376 1395 
5165 1674 [1697 1721 1744 
6',1981 P2009 [,2037 , 2065 , 293 
22311 [2344 [2356 2406 , 4422 
8,2642 ,, 2679 , 2716 , 2753 |,2790 
| 92972 þ301+ þ3056 3522 9. 


_—_ 


— 
2 


1 9,1906 


10,0278 
10, 3860 


10, 2883 
10, 65 5 80 
11,0232 
0367 
50734 Þ 
1102 
1460 15 
57837 
2204 
2572 
52939 
3 2222 


955524 
9,0209 


3 
40 


60 
| 70 
80 
90 
100 
1110 
[120 
130 


150 
1160 
170 
14180 
1190 
200 


50 


4210 7 


250 
260 


1280 
$290 


— 


2200 
1230 


zee 


300 


| 9,041 


W 
1 + 
GS 
D 


10,1720 
10,5488 
10,925 5 
153923 
150376 


50753 


{0701 


82 


1,1441 


1355 


1,069 
2,2882 


2,6697 


3,0511 


354325 
3+5139 
41953 
455167 
49581 
23395 


557209 
Dien 23 


6,4837 


6,8653 I 


I 
bag 


752465 
7,6279 
8,0c93]. 
8,3006008 


8,7720 
9,1534 
9,5348 
$3] 99102110 
10,2976 
19,0790 
11, 604 
11,4415 


,0381 


11,1953 


— 4. 


97 74 
19,0372 0, 1581 


WO ww 


10,423210,5488 
10, 8093 12 2235 


11,330 


11,581311,7209 
0386 
71977 


386 0390 
50781 


3 - 

3,1130 
HH A — 
5j, 1883 
6052 2260 
5772637 

8,3014 


51144 
51525 
1900 
„2288 
„2669 
3051 


21544. 


þ1939 


„2316 
2702 
„3088 


„1158 


[1172 
1562 


1953 
52344 
52735 
3125 
1 


1186 


50790 


2769 | 
14308-7 


CN {to 


2 


eee 


CCl 


10,744 
11,0697 
311,465! 
11,8604 


8395 


„1581 


EI ee 5 


1976 
2372 


| 


3558 1 | 


122 2 


* 


53474 


F580 7 "V9 7. 89 -1 - 96 
I,2000| 1, 2139 12279 i 15,2558 
5000] 1,6189 1,6372 1,6558] 1,6744 
2, 000 2,0232 2,0465 2,0097 2,0930 
£24002 2:4<72.. 2245502345371: 2,53-16] 
2, S000 2,5325|. 2,865 2] 2,8976 2,9302 
3-200] 32372 32744] 3.3116} 3,34 
3,009] 30415) 3,6837 37255] 3.7074 
_4,0000] 4,0405 4,0c 20] 4,1355| 4,1 860 
92 4299] 4,4511 45023] 4,5534 4,0046 
4. 80000 4,8558 449 i106] 4,9674 50232 
52000] 572604 5,3200 5,3813 5 4g 
5,6000 -5,9651 $7302] :3:7953! 5.8604 
06,0000} 6,0679 0,1395] 0,2093 0,2790 
6, 4000 6. 1244 45 4821 HE 22 2 7 764 
54744 3 | ay” hs 97 
b. So 6,8760 0,958 750372 7,1162 
2220080 12837 27 J 481 735348 
Ny". eee * . 9 Se 784 ” * js | — 4 
7, 6000 7,685 777757 8551 7,9534 
8,0000| 8,c of $,1360 8, 2790 8,3720 
8,4000 3, 78 8,5953 8,6930 8, 7906 
5,5907 de Ne 9,1069 9,2093 
9.559% 8˙ 39 9-5209] 9,6279 
27000 9.7916 9.8232 9,9348010, 0465 
o, 001, 1162/10, 2325 10, 348810, 4652 
0, 4000! 2 19,7027 10,5337} 
LO 09,8000 10,92; ;5\11,0511]L1,1767/ 11,3023 
[1.1,200011,33 $2[11,460, 11,5906 11,7209 1 
ma r 2 * — 7 = pe 11 
11,6800 11, 48018097 1,9040012, 1395 1 
20009 12+ 1395112 272: 2,8 | 
10400. 59404 -þ4409' , 0418 BY 
O8099 ,0809_ „0818 5 „0832 i 
1200 „1214 1227 1242 1255 1 
,1600 46190 „1637 51655 51674 T0 
——— — 5 ——— — — — — I Ae en, N 
2000 „2023 {2040 . 2000 6, 2093 f 
2400 „2428 6245 2483 „25 11 is 
2800 „2832 |,2855 6,2897 |,2930 * 
32 3237 63274 3311 3348 * 
30600 23042 3683 1.3725 3767 


OI 
BR Ia 


PPP 
5 a —— a 


| 40; 
| 50) 
| 60 


{ 70 
180 


2,5395 


2,1162 


\O 
O 


grin 
ON 
O 


ty 
NY 
O 


42353 


8,041 80 


12,2544 


2,9627 
3,3860 
3,8093 


4,0558 
550790 


555023 5 
NEL 
6,3488 
6,7720 
71953] 


8,4651 
8,8883 | 


33118 


9,7348 
10,1581 
10, 5813 
11.0047 


11,4279 
11,8511 


12,6976 
0423 


047 


9,0837 


9,8418] 9,9488 
10, 2697/10, 3813 
10,6976ʃ10, 8 139 
I1,1125|11,2405 


— a Gin — 


11,5 534/11 0790 


11,9813 ns 11064 


12,4093(12-5444 


12,837 12,9707 
eee eee eee 


50432 
0858 


6, 1209 


6,5581 
1 APA 
0,9953 


e 


8, 3069 
951813 
10,0558 


— — 


5 


— —— — 


1311 


— — — 


= 728697 


0,47 441 
9,6186 « 


10,4930 


12,2415) 
2.0790 12,8130 
1 3.1162 


3534 


— Da — —u— 


10, 1627 
10,6046 
0211,0465 
$21,450 30 


12 3720 


13.2858 


eee 


4 
„0883 | 
PO IEI | 


51767 


55 
„ 265 1 

po 

53093 


202 — 


. on a 


8,9302 9,0232] 91102] 920931 g,3023] 
9.3567 9.4744), 95720! 9:6679 997074 
„ e ee ee e e 
[10,2697] 10,3765] $4837]19:59%TT6,69756 
10,7162 10, 8279 1979301051 11,1627 
11, 162711, 7901139531 „5110011,6279 
1 1,8351 i 29725112,0930 
[12,0558|12,1813 2, 3069]1 2,4325112,5581 
12, 502312, 6325/1 2,7627 12, 8930013, 232 
12, 9488 13,0837 13,218613,3534 13,4883 
13,3952] 135348] 3074411 3,8139]1 3,5344 
| [0451 19455 , 0460 , 465 
£893 J,ogo2 bon zi 4, 930 
1330 1353 1367 4 8 „1395 | 
| 1 1842 1860 7 
„2232 2255 2279 2302 2325 
26790 2707 þ2735 . 2762 f, 2790 
12558 3158 3190 [,3223 53255 


— 
— » 
ns 5 k 
3 
p n 1 E 
— P, — 


6-0-4 — nad 
ww Ce IT RY . . — — a 
— — AA 
— = - 2 2 
— — — — =p e 
> — IND, " yn” * — A — — 
8 — — — 


— —ͤ—é 


- 
- = 
5, - „ woo 
- — —— 


53720 
4,4186 l 


— 


* 
O 
— 
O0 

> 
| 2 
N 
10 
2 
O 
ta 
> 
— 
+> 
+ 


— — 


TIE —_ 
— — 


. 


F ˙ A — m —˙—— 
be Heron . — ä 


S rene 
12 


1,8790 


1,4093 


154232 


18976 


2,3488 2,3720 


2,8186 2,8465 


) 3.2883. 


3.7581 
2 79 


4.6976 


5,1074 
556372 
6, 1069 


40.5267 


7, 465 
7,5162 
7,9860 


| 94558 


8,925 5 


200] 9,3953 
9,8651 


10,3249 


10, 8049 
11,2744 


11,7442 


12,2139 
12,6832 


131535 
13,6232 


14.0930 


50469 


90939 

321409 

4 —9— 

552348 

6.2818 
74.3288 


4279 


3.3209 


27953 


42697 


4.2441] 457 


5521 80 
5567530 
6,1674 
6,6418 
7,1102 


7,5006 
8,065 1 


8553951 | 


9,01 39} 


9,4883 
9,9627 
10,4372 
10,911 6 
11, 3860 
11,8604 
12,3348 
12, 8093 


13,2837 


13,7581 


14, 2325 


0474 
0948 

1423 
1897 


752372 


„2846 


3321 


53795 


| 


9,5813 
10,0060 


10,5395 


11,0186 
11,4976 
11,9767 
12,4558 
12,9345 
1374139 


14.3721 


047 


0958 


1437 


1916 


2395 


42874 


3353 
3832 


151255 
11,6093 
12,0930 
12,5703 
13,0604 
13,544] 


13, 893 001 4, 0279 
14,5116 


0483 
0967 
1451 


2418 

„2902 
„3386 
3869 | 


110,74424- 


n 


1152325 

11,7206 
12,2093 
12,0976 
13,1860 


14,1027] 
14,0511 
„0488 
9978 
1465 
1 


2442 


52930 
3418 
23907. 


4228 


4260 


— 


43117 


24353 2 


13-7440] 


— 


„2986 


3483 
73982 
24470; 


59995 „1004 
| »1493 „1500 
29 289 
2488 „25 11 


3014 
53516 
4018 
54821 


0978 50502 


| 
d | 


2028 


— —— — 


j | ; A * a 3 
EF 
14790 154937 1,5062 155 209 1,534 

, 7210 1,9907 2, oog ] 2, 02780 2,040 

24051] 2,4883] 2,5 116 2 53481 2 by: 
9581]. 2,996c SSI Bard Ya 

3-3, C — W 2 , 

2295 "tf e 3-139] 3,84 48697 

; hs 1 Ls Bos — * , 

3905 : 1 3,5 162 3,5488 3,5814 
19442} 3981 4,0186 4,05 580 4,930 
4372 4, 479 4,5 200] 4,628 4.60 

128275 4 7 9g-495 209 45028] 4,6046| 

DA: 4.3997271-50232] 5,697 5,1 103 
os 33 5 - — OE IDEN „ 

24232 JIT/ 1 13 8 7 9627 

j 2197030 9/2 6,0279 6,0837 6,15 

6,4093 SY <P : £5 i 27 395, 

Frog. 33] 2409; 4 60,5302] 6,5907| 6,65 11 

950022 67. A — 

es ES 720325] 7-0970| 7,1628 

75 ) 7,40 1 ) 261 77 2 

783330 7963“ 8534 3.657% 355. 

8.3814 5 289 8,0372 8,1116 8,1860 
TI J # ; - | 

8354 pany 8,5395 8,6186 8,6976 

ieee 91286 9,2095 

93674 9.45 95544 og Gn DIES 
| 93974} 9-455] 955442] 9.6325] 9,7209 
©:3534110,45T1N0, 548811 0,615:1r0.- 5.54 
10,8465 0,9488-41 00th re ot TEES 
5 * n II, 1 5 5 5 1 1525 58 
11,3307 Taber Kms „F 
1783250784188 6% 17674 
1 922211 JJ « : 
7 320 159.742,12, 0558 12, 1674 12, 200 
A 12.4418 5 0 | 1 * 8 4 
12.318812 2SSOHT3,0744 12,7907 
E 18 32 1 2 : ; & 
„ 22995 13-2004 14,181 4:13,3023 
112 1 f : ba” * 81 e Cone ax wo 
], 75 0113-4372 13,3629112,6883'15,8139 
GO40 Q245 1; 1 | 
1 ot, 29345 140051141953 1443256 
5 425 14-507411437023, 14,837 
ane : 255 8 2 a 
£997] :4:9392 15,00971t5,2093 15,3488 


4093 


4604 


A 


et. ome 


7 


Th 


TR. 


= 


_— —— 2 — 


n 


— — 


— 6 — A PERS > — ” ö * * - 
= - a> - 4 - 4 ' * o a ++ 26 
a 1 * — 
— — 1 2 Cs 
8 * — 1 3 = F. , * 
- : „ << * 2 d R 2 
— bh * — 
D : ” 
— is 
„ 


— 8 * ” 
F 
— 


A I 
— — 


— 2 — 2909 ˙ *˙ r³ 2 — — 2 2 = 
— 4 — — ä —. — - * — - Ws — 


* 


— 


4 
1 
8 1178 
- "__ —— RE 
I 2 — 


2 > —— 7 - 
—— = - 
* — m es eh ů 


—— — — 


_— 


_ -- 


C 


A EE 112 — 113 5 Ho 
{| 30] 1,5488] 1,5628 

40 2,0051] 2,0837 
50 2,5814 2,04 2,6279 2, 65 11 2,6744 
1 60 3.0976 got 233 
70 3.6739 36465] 3,6790 3,7110 3,7441 
80 4,1302 4, 1674 4,2046 442415] 442790 
90 4.6465 4,6883 4,7302] 4,7720 4.8139 
4100] 51628] 5,2093 8,2558 53023] 5,3488 


— — — — ñmE—Eä — — — — 5 — — 8 — 


1110 5,6790 5, 7303 5,7813] 58325 5,8837 
1120] 6. 1953 52511 6, 3069] 6, 3627 6, 4186 
130 67116 6,7721, 6, 8325] 6,8930 6,95 34 
1140 7,2279 772930 223581 24232 24883 
150 7,7442 7,8129 7,8137 759534! 8,0232 
160 8, 2004 8, 3348 8, 4093] 8, 48378, 5 581 
4170] 8,7767 8,85 58 8,9348] 9,0139 9,0930 
J. 80 9,2930 9,3707 9,4504] 95441] 96279 


— — 


4.90 9,8093 9,8976 9,9860 10,0744, 1627 
20010, 3256 10, 4186,10, 5 11600 6 10 6970 
21010, 8418 10,9395 10875 11, 1348 11,2325 
4220/11, 3581 11,4604} 1,5027]! 1,6651 11,7674 


423011 8744 11 9814 12,0883 1251953012, 3023 
424012, 3906 12, 502312, 6139 12,725 512, 8372 
250/12, 9069 1 3,0232|13,1395[13,2558[13,3720] 
2600 34232135442]! | 3-065 111 3,786011 3,9069 
270/13, 9395 14,06; 1114; 1906114, 3162/14,4418 
280014, 4458 14,5860 14,7162|14,8465j14,9707] | 
290[14,9721 15,1009]15,2418 15,3707/15, 3174 | 
ö 4883 156279087574 15,9069 15,0465] | 
150516 „0521 0525 0530 0535 
2,1032 „1042 1051 4, 1060 f, 1069 
3.1548 1562 1576 1590 160% 
4,2065 „2083 2102 2121 2136 
| 5,2681 1 2604 52628 , 2651 20% % |: 
5,3097 3125 3125 3 3209 
4753614 364 3679 $3711 3744 
85,4120 4167 . 4204 , 4242 , 4279 
I. 94640 14088 44772 4730 64814 | 


f 
| | 1,6325] 1.0465} 1,6604 1,6744 
1561 80 10325 94058 1s + 97 TP 
1 21581 2,176 2,1953/ 2,2139 2,2325 
1 | 2,6976| 2,7 20G] 2.74110 277% 2,70 
5 5 . 5 5 - FR 2 
3,2372 32013220 3,3209 33488 
ee 3. 4 4% 241 0 ) * 
| 3,7 707] 350954 3,8418 3,8744 3.9069) 
4,3162] 443534} 43990} 4,4279] 4,4051 
| $3953) 5,4418 5,4883 9.534 „8812 
* 579348 5,9860 Y 6,883] 6, 1205 
6.4744) 6,5 302] 6,5860]- 6,041.8 56970 
; 710139] 7:07 44 71343] 7,1953255 
5,6186 5.6821 7, 488 8129 
ö 729824228188 76837 {9/429 Eb bl 
| $,0530} 8, 1027 8,2825 8,3023 8,3720 
| 8,6325 8,700c| 8,78 13 8,85 58 ©,0302; 
: | F — 7 ; 98 
5 | 91720; 9,25 110 9,3302 9.4093] 9,5830 
9.71100 0,7953 229 9,0 02 O, 045 
10, 25 1119,39 5/0, 4280 10,5102 10, 00.01 
©, 5 a * ' 2 — - 
5 10,7900 19,8337110,9767,1 ec, 
1:1,3302|11,427QEI,3 255 M1,0232; 20 
1 1,869" 11.97 20}12,074.412,1767;12,2700 
— — Pe 


— — 

12,4093] 2,5 16212, 62 3412, 730212, 37 
12,9488 3.604 13,17 20,13,2837 13,3953 
13,4883! 3,6046113,7219/1 38372139533 
102790111 1451 14/4259 14.3905! 4,511t 


14,5674|14-6930[4,8180,14,944111 5,969; 

{15,1069} 15,2372 211545674, 53-4979, 15-0275 
£5,0465{75,781 3[1 5,916.4 10, MANLY of” > 
16, 1869 16,3255 16,4651 16,0046 16,7441 
0539 59544 548 29553 | 58858 
51079 1088 , 1097 „107 1716 I 
„1618. |,1632 |,1646 1660 \,1674 
1 2188 2176 „2198 2214 1 I 
1-8 „2697 |,2721 12744 „270% -,2790 |. 

0 3237 |,3265 (3293 3321 3348 
= „3776 3809 3842 3874 43907 
+4316 54353 [4399 , 4428 „4465 

| 3 4835 54897 4629 „4081 24023 | 


— A 


—_— 


1 
8 
3 COT dA 


„ by fg, 
Cy — 9 2 PTE 


— 


„ 


JJ on BS. © Bi, © 298, ® Bit... i ati. OA.” 


— 
1 K enden N ** — 
CY 
O———— WPF 


s 
LY 


232 The General Ganger. 


To gauge a Couch which ties in the Fon 
of a Paralle legram, 3 
RULE. 


Find the Breadth in the Top of the Tab!» 


and the 1 in the firſt Column, and ia!“ 


the Angle of n you'll have the Con- 
tent in M alt Bull el at one Inch Deep. 


EXAMPLE I. 


Let a Couch be propoſed, whoſe Length. 
i 199 Inches, and Breadth 993 and the Aral 


be eguired, 


5 L ook for 99 in the Top of the Table, and Z 
under thar, and 8 190 you'll find 8,7488 
5 and 42 gainſt Jy 41 44 | | 


—ꝛñꝛñůũ.1.——— 


their Sum is 9· 1682 
A 


 » 


The Area requ ired ; which if you multiply by | 


; 


the Depth, producerh the whole Content inn 


N alt Buincle, 


E * 4 N P L E Il 


Admit the Length of 4 Conch to be 59 
Ia ches, and Breadth 3421 ; what's the Arca? 


Fg Lock 


© 


' againit 200 you'll find 


and ſo much is the Area of 559 Inches 26,0001 
long and 100 broad; but becauſe ' tis 78,0003 


againſt 300 you'll find 85 8604 
50 200 you'll find 3, 9009 

4 againſt 50 you'll find „59767 
and againſt 9 you'll. find. 11755 


their Sum is 
. the Area of 2 559 long, and 4 42 broad 78, 0003 | 


to which add 78,0003, the Area of 5 559 


88,9201, which is the Area of a Couch, whoſe 


. cee 8 the Table. 


the Table ; 
1 Tale you'll have the Area, 
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1. Look for 100 at the Top, and under ir, 
and againſt 300 you'll find 13,9334 if 
953023 
2,2358 
4156 
26,0001 
26,0001 


againit 30 you'll find 
againſt 9 you'll find 
their Sum is 


200, ſet it down as in the Margin. 
2. Look 42 in the Top, and under 1 it, and 


10,9193 


— i= 


longs and 3co broad, and the Sum will be 


Breadth is 342 Inches, and Length 559 3 and: 
the like may be done by any. other which.c ex. 


To gauge a Triangle by the Table 
"RULE 1. 
Find half the Perpendicular in the Top of” 


then under that, and agaioſt the 
N 1i A* 5 


2 
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EX 4 MFP Il. 
Let the Perpendicular of the Triangle pro. 
poſed be 86 Inches, and the Baſe 2553 What's 
the Area? 
Look in the Top of the Table for 42, and 
under that, and againſt 250 you'll find 5,0000 


and againſt 5,055: O, 1009 
their Sum, viz. e ” 551000 

is the Area required. 

SF might here proceed, and ſhow how to p 
find the Areas of all other right-lined Fi-] © 
gures, and alſo the Contents of ſuch Tuns to! 

Which any right-Jlined Superficies may be a: t: 

Baſe; but if what i is already laid down in this o 
Book, he well underſtood, the Learner wii! tc 
be able to perform any fuch Queſtion without | 
: farther Directions. tl 
m 


A practical Methed of e the Area of il 
any Couch, wit th out either Pen, Sliding „. 
1 Nude, or T able, as 'twas ole ered to 
me by my ingenious Friend Mr. Fitz 

Lambe, now Supervi/or in Worceſter 4 
5 : | 1 


The Rules for Couch Guuges are theſe. 
If the Length or Breadth be 2137 Or 2,15, 
the other is the Area. Ty © 


. + 
g 8 1 
5 . : 2 
| . | | 4 


1 
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430 0r 43 \ ( 
64.5 or 645 
860 


Ir 3 \ Matcply by 

| 150,5 8 
172, 
193.5 


If the Dimenſions be otherwiſe, ic may be 
performed near the Truth by the Obler vati— 
025 following. 
If the Length and Breadth be near the ſame, 
take from one and add the like Number to the 


O O w ne 


bother; ſo chat you make one of them equa! 
to one of the above Numbers. 


If the Length be double, (or near r double) 
the Breadth, what you take from the Length 


| muſt be but Half, or not quite Half, added to 
| the Breadth : Or if you take from the Breadth, 


you mult add double, or rather more than. 


| double to the Length, and ſo in Proportion, 


and then proceed as above. 


A TABLE to gauge ighe-lined Fi- 
gures; when the Dimenſions are ta- 
ken in Inches and decimal Parts, as il 
. in Ciſterns, Ec. | 


| 
| 
| 
| 
L 


| 
| 


] 


*s. 


— 


6 olow IAS 


O 


1 


2 


„00046 
oo 3c 
5004139 
,00186c 
„002323 
02790 
5003256 
7270 
„004186 
004651 
„005 116 
„00 5 58 1, 


— — 


13, 0604 


„006511 


1715, 079. 


008 372 


= T ,Co88 37 


— — 


5009 302 


„000976 


„0005 16 


5001442 
oo io 


002372 
02837 
003 302 
„003767 


een 


„004232,094279 
04697 
„05 163% 5209 
00 562 8008674 


ocobog 
,001099 
001534 
,002000 


„0022406 
„002930 
7003395 

003860 


— — 


. 
z9000550 
,00002 3 
„001488 
„0019582 
,002418 
,00288 3 


2003344 
003819 


,0cc651 
.001116 
,001581 


— — —— | 


5002511 


903442 
O03 9007 


007488 


00609 41,0061 39 
06 558, 06694 
71,007 a2 30, 00 30 
20075 15 


,0079<3 
„008418 
„008883 


—93⁴ 


79760 


,co3Zoo C 
„09846 
„0089304. 


500939045 


009813 


010232 


$24]011168 


011628 


013023 


102 „010279 
e 


5011674 
„012093. 
2 7,0125568 


„011209 


„012139 
„012504 


9013069 


z0c986ch, 
»21032: 
z01079c 
5011281 

— 
5011720 
5012186. 
5012651 
„5013116 


5013485 
013953 


5015813˙ 
„916279 
16744 


„015860 
5016325 
2016790) 


135340 
5014000, 14046 
eee 
501483 300149314976 


5015349701 5295/01544 
„5015907 
„016372 
16837 


5013581 


006180), 
,coO6651 


07581 


501037: 
(1083 
„011302 


1362) 
014093 


,014558 
,015023 


0043251, 
0047 gol, 


„5007116. 


012697 
„0131621. 


014139 
5014604 
015069 


— 


„50011624 


„0016281 
002046], | 


,00297 61; 


J. 10465 
4 010837 


923281 


. * 
"ay 


000697 7 


01139 


„51186 | 
,012795| 


2133507; 


„014651 
5116 


„015488 
915953 
„016418 
016883 


01 5535 
016000 
„016465 


916930 


„017614. 
„018139 
5018604 


090 
5019534 


5018136 


„019116 


„0200 O02˙ 


„017720 


018657 


— 


„019581 


000460 


,017209 ,917255|,017302 


„017767 
„018232 


„019627 
.020007 


72815581 


2016577 
5016970 


— 


173807 
0178605017 9077 
018325618372 
92798753837 | 


020159 


,019250\,019302 | 
,019720,019757 
„020186 020232] 


„016045 


0 


. AM 


2 


66 


1 "I — 


lit. 


0007 44 
5001205 
„5001674 
002130 


008651 
$,0091 16 


00250 
3065 
„003537 
,C0-j00C 


5007395 
005360 9 
006325 
5006790 


— — — 


„008186 | 3 


| 50 120511 
1011411 
4011906 
012372 


013302 


-[,010046 


010976 


012837 


013767 
1014232 


017162 


014697 


4916033 
5016558 


„017488 
„0179553 
018418 
018883 


©15628| 


| 


0193 
19815 


09g? 


| 


8 


,000837 


001302 
001767 


9 


„000889 
00 1348 
001814 
5002279 


5002697 


N 


„003163 
5003528 
004093 


„004558 
005023 
,005438 
005953 


,006837 


„009162 
„509627 


— — 


010538 


01 3348 


013813 


„014279 


,014744 
017200 


— — 
— — — 


,018000 
018455 
„0 8936 
019395 
„0198 fe 


020325 


006418 
„006884 
007348 
„07814 
5008275 
008749 
„09203 


010093 


— — — 4 


000674 


010139 
010504 


5011069 


911521 


OI 200 


014790 


017721 
015186 
0 665! 


01851 


018970 


019442 
- 019907 


1920372 


815275 


017781 
„0138046 


0027 44 
„oo 3 209 


00 139 


„00460. 
,00506G 


2060091 
5006455 
069 30 
007397 
,007 860 


089720 


501065 
011116 


15232 


5518858 
219023 
919952 
020418 


5003673 


5005535 


„010186 | 


013093 


9.904880) 


430,20 


1204 76 


1290 „60 
1337 62 
1419 „56 
1462 „68 
1505 78 
1548 572 


— — —— — 


199114 


- — — — — 


1806 84 
1840786 


— 


: 4p 


— 
2 HL a MS" 
T7? 


"IE IEEE” 


1 247 | 58 Fa 


* * 


8 3 


——— u— 


* 
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S es 
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238 The General Gauger. 
| The Uſe of the preceding Table for Ciftern Gauges, &c. 
SAS K I. „ 


If the Length or Breadth of a Rectangular Ciſtern, Sc. ö 


be any Number in the Column under A; multiply the o- 
ther by the Decimal anſwerifig thereto under B, and the 
Product will be the Area at one Inch Deep: Which mu. 
tiplied by the whole Depth, produceth the whole Content 
in Malt Buſhels, and decimal Parts. 
: EX AMP LZ I. 
Let a Ciſtern be propoſed, whoſe Length is 257 In- 
ches, and Breadth 172 ; and the. Area at one Inch Deep, 
be required. 5 | 
PFirſt look under A for either of the two Numbers, vis. 
257, or 172, and there you'll find 1723 and againſt it un- 
der B, ftands ,08, by which you are to multiply 257, and 


the Product will be 20,56, which is the Area required, i. 2, | 


20 Buſhels and 5 © 


1 0858 


MPL II. 


Siven the Length of a Ciſtern or Couch 989 Inches, . 


and Breadth 771, to find the Area. 


Look under A, and there you'll find 989 againſt which 


under B, you'll find ,46 for a Multiplier; by which multi. 


ply 771, and the Product will be 35 4, 66, the Area required, 
| Cn es CASE: H. 

If neither the Length or Breadth can be found under 
A, you may take the next Number leſs under either ol 
them, and note what Decimal ſtands againſt it under B; 


then take the Difference of the Number propoſed, and 


that next leſs which you find under A, and enter the firſt 
Column of the Table, and againſt that (and under the 
Tenths, if any be) you'll find another decimal Number, 


which added to your before: noted Decimal which you 


. found under B, will give a Multiplier to be uſed as before. 
| ET DB 3. 3 


FT at the: Length be 1158, 5, and n 


Alcrca be required. 


mains will be 34, 8; look 34 in the firſt Column, and againſt 
it under, 8 you'll ind ,0161861, which add to the Decimal 
before found, wiz. „44, and the Sum will be , 455186, by 
which multiply 1158,5, and the Product will be 528,491, 


Sc. the Area required, and ſo of any other: And though _ 
I have uſed 6 decimal Places here, yet four will be ſuffici- 


ent in moſt Caſes. And thus having ſhewn the Uſe of this 
little, yet moſt extenſive Table; I ſhall next endeavour to 


ſhew any young Officer, how, when he has many Gauges | 


to caſt up by the Sliding Rule, he may do them with that 
Inſtrument at one Set without finding the Area, or a Mean 
firſt, as is common. 8 | = 
The May is this. 


Take the Sliding Rule in your Left-hand, and turn the 
Side marked with A. B. num. Seg. H. towards you; this 


done, with your Right-hand draw out the Sliding- piece C, 


and place the Rabbit of the ſame which is next the Line of 


Numbers on the Corner of the Sliding Rule, which is at 


the Line of Sep. H. fo as that the 1 at the Beginning of the 
Line of Numbers on the Sliding-piece noted with B, may 
be againſt 10 on the Line of Numbers on the Sliding- piece 
C, or that the End of the Line of Numbers on the Sliding- 
piece C, may ſtand againſt the Beginning of the Line of 
Numbers on the Sliding-piece B. When the Piece is ſet as 
it ought to be, it will be perpendicular to the Side A. B. 
num. Sep. ty. and you may keep it in that Poſition with the 
Thumb of your Left-hand ; and if you hold the Rule fo, as 
tis now ſuppoſed to be placed, the Part of the Line of 


Inches which is on the Inſide of the Sliding-piece C, will 
be towards you and lowermoſt, and the Area's thereto be- 


longing uppermoſt, When the Sliding-piece C is placed 
on the Corner of the Rule at the Line of Seg. ly. as above 
directed, flip it along with your Right-hand, till 2150, in 
the Line of Numbers on the ſame ſtands exactly on the Line 


marked 
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Firſt I look under A, and find not juſt 980, 8, but the 
next to it leſs is 946, againſt which ſtands , 44 under B, 
| which 1 note; then I take 946 out of 980, 8, and the Re- 
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marked with 100 on the Line of Seg. H. and there keey 
it with the Thumb of your Left-hand placed on the In- 
ſide thereof: And as that Piece is now ſet, you may at 
one Set of the Piece B, anſwer any ſuch Queition as is {et 


below. 


Let a Couch be propoſed, whoſe Length is 89 Inchez, 
Breadth 64, and Depth 223 and its Content be required. 
Phe Rule being ſet as above directed, move with your 
_ Right-hand the Sliding-piece B, till 22 (the Depth propoſed} 
on the Line of Numbers there comes againſt 64 on the Line 
of Numbers on the Piece C, (which with Uſe you will do 
very exact,) then againſt 89 on the Line A, you'll find 58, 
28 on the Line B; and ſuch is the Content of that Couch, 
$4 MPL-E II. 

What's the Content of a Ciſtern, whoſe Length is 895 
Inches, Breadth 64, 2, and Depth 46,5. 

The Sliding-piece C remaining in the ſame poſture, 28 4 
bove, bring 46,5 in the Line of Numbers on the Piece 5 
to 64, 2 on the Line of Numbers on the Piece C; then a. 

| _ 89, 5 on the Line A, you'll find 124,27 on B, anc 
ſo much the Ciſtern will contain. And here you are to re- 


member always to ſet the Depth on the Line of Numbers Z 
on the Piece B, to either the Length or the Breadth in the 


Line of Numbers on the Piece C; then againſt the Length 
or Breadth on the Line A, you'll have the Content requi- 


red on B: But there may be a Line of Numbers ſo con- 
trived, inſtead of the Line of Seg. Hy. as to work win! 
thoſe on the Piece B, and anſwer all Queſtions of ths 
Kind very nicely 3 which I hope will be taken Notice ci F | 


by fome ingenious Soul, whoſe Buſineſs it more immedi— 


ately belongs to. And now having brought to an End Þ 
what I did at firſt Deſign, and made eve: ry Thing (that II 
thought convenient to handle) as plain as poſſible; 1 hope, 


I ſhall (by the Acceptance of this) be encouraged to appear 


again in Publick with ſome Curioſities in the noble Art; [2 


3 [ do * at preſent conceal. 


. 


2 pP E N. 


14 


AN 


APPENDIX: 


T HE Preceding Work being chiefly intended for 


the Benefit of young Officers in the Exciſe, or 
dothers who endeavour to get their Bread that 
way, was the Reaſon that ſo little is ſaid about 


Mleaſuring of Boards, Timber, Stone, Wainſcoting, Glaz - 

ing, ec. but for the ſake of the ſeveral Artificers im- 
ployed in Building it was thought convenient to add what 
follows, 1 5 | 5 


Board Meaſure. 
There is a Board whoſe Breadth is 16 Inches, I demand 


El how many Inches in Length mult be taken to make one 


Fot Square. 85 | 
Divide 144 (the Number of Square Inches in a Square 


7 Foot) by any given Breadth, and the Quotient will be the 
Length required, and in this Caſe it will be 9 Inches. 


2. By the Sliding Rule. 
Set 16 upon B to 12 upon A, then againſt 12 upon n 


Tg 


| | you'll have 9 upon A. 


5 


4 


* 
> » 
CE ee ener ac 
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3. By Gunter's Line. 
Extend your Compaſſes from 16 to 12, and the ſame 


| Extent rurn'd the ſame way from 12 will reach to 9 as be. 
fore, and ſo of any other Breadth. 


Given the Breadth of a Board in I and Length in 
Feet, to find the Content 1 in Feet, 


1. By the Pen. 2 
Multiply the Length of the Board in Feet, by the Breadth | Tia 


in Inches, and divide the Product by 12, the Quotient will E. 
be the Content of the Board in Square Feet.“ | th 
EXAMPLE; 10 
Clien che Breadth of a Board 14 Inches, and Length 22 Ne 
Feet. Inch! 5 
Feet what's its Content, Facit. 254 25 8. 4 50 
N By the Sliding Rule. n 
Set 12 upon B to 14 upon A, then 10 22 upon BB B. 
Feet Inch. I. 
you "11 hare 255» or 25 8 151 e. 
be 
3. By Gunters Line. 4 Ln 
Extend your Compaſſes from 12 to 14, and that Fx- 9 
tent turn'd the lame way from 22, Will reach to 27 = 
Sect Inch; ----:-- . 
25 : 8 the Content as before. 
VN. B. That upon one Side of the Two Foot Rule you | 
have a Line of Board Meaſure, and another for Timber | Þ} 
Meaſure: That for Board Meaſure has alittle Table at the y 
| left End of ir, ſet on thus. 1 
2 — il 7 4 7 a | 6 I'® — &c. to about 36 ; 
OS c 


De. 
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The Uſe of this Line is to know how much in Length 
of any Board whoſe Breadth is 36 Inches or leſs, will go ta 
make one Foot Square. Thus, let the Breadth of a Board 
be I Inch, then 12 Feet in Length muſt be taken to make 
one Foot Square. If the Breadth is 2 Inches, then you 
mult take 6 Feet, if 5 Inches Broad, then 2 Feet and 4 
Inches, if 6 Broad, then 2 Feet. But if the Breadth ſhould 
be 9 Inches, then lock along the Line towards the Right 
Hand for 9, and egainſt that on the oppolite Side of the 
Rule you'll have 16 Inches for the Length required. If 
the given Breadch had been 18 Inches, look for 18 in the 


lame Line, and againſt that on the other Side you'll find 8 


Inches, and ſo many muſt be taken of the Lengih of that 


Board to make one Foot Square. 


In Practice you need only find the given Brœadth. Sup- 
pale 10 Inches upon the Line of Poard Meaſure, then all 
the Diſtance between that, and that End of the Rule which 


is to the Right Hand, is the Length of a Foot of that 


Board, and fo many times as tha: Diſtance is found in the 
Length of the Board, ſo many Square Feet does the Tame | 
contain, Now if a Board thus meaſured, or otherwile as 
before, ſhould be the uppermoſi Board of a Stcek, you 
muſt multiply its Content by the Number of Boards in the 
Srock, and the Product will be the Content of them all, 


Sawyer's Work, 


Theſe allow 120 Feet to the Hundred, for which they 
have about 2 Shillings, or 2 Shillings and 6 Pence, So if 
you'd find the Content of a Stack of Boards in ſuch Mea- 
ſure, and having found the Content of one Board by any 


of the Ways abovementioned, you muſt then ter 120 up- 


on B, to the Number of Kerfs or Cuts (which are 
ever leſs by one than the Number of Boards in the Stock) 
upon A; then againſt the Content of one Board upon B. 
youll have the Number of Sawyers Hundreds npon A, (if 

1 1 2 e there 


8 8 
Un 


V 
 Phere is a Hundred in the Stock) the Decimal Parts (if any) 
may be reduc'd to Feet, by ſetting 100 upon B to 120 up- 
on A; then againſt the Decimal Parts upon B you'll have 
the odd Feet upon A, or for every tenth reckon 12 Feet, 
and every hundredth reckon 1.2 Feet, According to this, 
if a Stock contained 24 Boards, and the Content of one 
of them be zo Feet, you'll find the Sawing to be 5oo and 
9o fect over. | e RD, 


By the Pen, 
. | facit. h. F, 
Say as 120: 23 :: 30: 5,75: 5:1 90 
1 — h, 7 . 
120) 69 (5 : H= 
„ 


1 By the Sliding Rule. 
Set 120 uron B to 23 upon A, then againſt 30 upon B, 
you'll find 5.75 upon A, that is, five hundred and three 
Quatters of a kundred. p | | 


Square Timber, | 


There is 2 Square Piece of Timber whoſe Side is 16 


Inches, I demand bow many Inches of the Length thereof 
Mult be taken to make one Foot ſolid. 1 15 


By the Pen. 


Divide 1728 (the Iriches in a ſolid Foot) by the Square 
of the Side, and the Quotient will be the Anſwer: So if 
the Side of the Square be 16 Inches, then 6.75 Inches 845 


2 


th 


wo LD ww w 
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be taken to make one Foot ſolid. If the Side be 9 Inches, 
then you mult take 21.33 Inches, &c. DO 


: PRO B. II. 8 
Given the Side of a Square Piece of Timber 14 
Inches, and Length 24 Foot, to find its ſolid 


Content. | 
1. By the Pen. 


Say as 12 is to the Side of the Square 14, ſe is the 
Length 24 Feet to 28 a fourth Number. Again, fay as 12 
is to 14, ſo is 28 the fourth Number to 32.66, the Content. 
required, = 


2. By the Sliding Rule. 


Set 12 upon P to 24 the Length upon C, then againſt © 


the Side of the Square 14 Inches upon D, you'll find 32,66. 
Feet upon C for the Content as before. 8 | 


3. By the Two Foot Rule, or Gunter's Line. 


Extend your Compaſſes from 12 to the Side of the 


Square 14, and that Extent will reach from the Lenpth to 
28, and from 28 to 32.66. N eh 


N. B. That the ſame way that you turn your Compaſſes 
from 12 to the Side of the Square, the ſame Way you. 
muſt turn them twice from the Length to the Content, 
whether 'tis tovrards the Right Hand, or to the Left, 


: Unequal Sided Timber, 


There is an unequal ſided Piece of Timber, who ſe 


Length is 28 Feet, its Breadth 16 Inches, and Depth 10 
1 OS 
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P R O B. + 


T 2 :d how many Inches in Length of the faid 
Piece muſt be taken to make one ſolid Foot, 


. B the Pen. 


Divide 1728 by the Product of the Breadth 16, into the 
Depth 10, and the Quotient would be 10.8 Inches for the 


Anſwer. 
2. By the Sliding Rule. 


Find a mean Proportional between 16 Inches and 16 
Inches, according to Prob. I. page 55, and that will be 
12.64, Then ſet the mean 12.64 upon D to 12 upon C 


and againſt 12 upon D, you'l Il find 10. 8 upon C tor the 
Anſwer, : 


Y By Gunter” Line. 


| Extend your Compaſſes from 12 to the Breadth 16, the 


ſame Extent will reach from the Depth 10, (turn'd the 
fame way) to 13.33 a fourth Number. Then as this 


fourth Number is to Is ſo is 12 to 10.8, the Anſwer as 


above. 
2 5 PR O B. II. 5 
Tp „ find the folid Content of the faid Piece, you 


may either find a Mean between 16 and 10 


by the Pen, as at Prob. I. pag. 19, or by the 
Sliding Rule, as at Prob. I. pag. 55. which 
being 12.64 you may by this and the Length 
238 Feet, find the Content o be 31.06. Ac- 
cording to any of the three ys . at 
5 Prob. II. . Yes” Timber. 


The | 


id 
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The common Method taken to perform this, is to add. 


the Breadth and Depth together; then they call half that 


Sum, which in this Caſe is 13, the Side of the Square by 
which and the Length 28 Feet, you'll find the Content to 


de 3285 Feet, which is near two Foot more than it 
- ought to be, but Cuſtom will have it ſo. | 


% 


Round Timber. 


Note, That you may call that a Timber Tree, the fourth 


Part of whoſe Girth at Top is 6 Inches, if it is leſs it is 


not reckon'd Timber; And that when you take the Girth 


of a tapering Tree within 2 or 3 Feet of the Ground, add 
6 to the fourth Part of that Girt, then half that Sum will 
be the fourth Part of the Girth at the Middle thereof. 


PROME 


Given the Circumference in the Middle of a 


Round Tree 60 Tnches, io find how much in 
Length will make one Foot ſolid. e 


3 By the Pen. 


= Say as the Girth 60 is to 42.54 (a Point) fo is 12 to 
8.51 a fourth Number. Again, as 60 is to 42.54, fo is 


8.51 to 6.03 Inches, the Anſwer. According to the Square 
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Equal. But if you'd have it according to the Square in- | I 
ſcribed, then ſay, As the Girth 60 is to 53-25 (a Point?! 


ſo is 12 to 10.65 a fourth Number. Again, as 60 is to Ml 


53.25, ſo is 10.65 to 9.45 the Anſwer. 
2. By the Sliding Rule. 


Set the Circumference 60 upon D to 12 upon C, then 


apainſt 42.54 upon D, you have 6.03 on C, according to 
the Square Equal. But to have the Anſwer according to. 


the Square inlcribed, you mult ſet the Circamference 60 
gr nn js 5 a 


* 


upon D, to 12 upon C, then againſt 53.25 upon D, you 
have 9.45 as above, — „„ 
o By Carers Lane: 

Extend your Compaſſes from the Circumference 60 to 
42:54, and that Extent turn'd twice the ſame way from 

T2, will reach to 6.03, or extend from 60 to 53.25, the 


ſame Extent turn'd twice the ſame way from 12, will 
reach to 9.45 as before. Rs 


VVV 
Given the Circumference of a Round Tree taken 


in the Middle (the Bark being off there) 60 


Incbes, and Length 32 Feet, io find its Content, 
. 1. By the Pen. 


Say as 42.54 is to the Circumference 60, ſo is the Length 


32 Feet to 45 13 a fourth Number. Again, ſay as 42.54 
is to 60, ſo is 45.13 to 63.65, the Content of the Tree in 
ſolid Feet, according to the Square Equal: but to find it 
according to the Square inſcribed, ſay, as 53.27 is to 60, 
ſo is the Length 32 Feet to 36.05 a fourth Number. 


Again, as 53.25 is to 60, ſo is 36. 0 to 40.62, the Con- 


tent. | of e i 
Here we find that the whole Content of the Tree was 63.65 


And the Content according to the Square inſcribed is 40.62 
Their Difference is the Content of the four Slobs 2 = 


ſawn off 523 03 


2. By the Sliding Rule. 


Set 42.54 upon D, to 32 the Length upon C, then a- 


inſt 60 the Circumference upon D, you'll find 63.65 the 
Content according to Square Equal. Or ſet 53.25 upon D 
to 32 upon C, then againſt the Circumference 6D upon D, 


vou have 40.62 the Content according to the Square in- 
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3. By Gunter's Line. 
Extend your Compaſſes from 42.54 to the Circumfe- 
rence 60, then the ſame Extent turn'd twice the ſame 
way from 32 will reach to 63.65, the Content according 
to Square Equal. Or Extend your Compaſſes from 53.25 
to 60, and that Extent turned twice the ſame way from 
32, will reach to 40.62, the Content according to the 
Square inſcrib'd as before. + EE 
The Way uſed by Carpenters is to take the fourth Part 


of the Girth for the Side of the Square of the Piece, and 


then find the Content as Square Timber. So if they were 


to give the Content of the {aid Piece, whole Circumfe- 


rence is 60 Inches, and Length 32 Feet, their Side of the 
Square would be 15 Inches, by which and the Length, 
the Content would be 50 ſolid Feet, and leſs than the 


Truth by 13.65 Feet; however, as they both buy and ſell 


according to this way of Meaſuring, *tis what muſt be 


ſubmitted to, though not true; but having found the Con- 
tent of a Piece of Timber in this manner, you may 
| thence find the true Content; this falſe Content (or any | 


other thus meaſured) being to the true as 11 to 14. So 


if you ſer 11 upon B, to 14 upon A, then againſt 50 upon 


B, you'll find 63.6 upon A. 
STONE. 


Stone is meaſured by the Foot Solid, the moſt Ex pedi- 1 | \ 
tious Way of doing which, when there are many and well 


ſcubbled at the Quary as they ought to be, is to lay a 


String from any one Corner Round to its oppoſite Corner, 


and that doubled and meaſured in Feet, or Feet and Inches, 


muſt be ſer down as the fourth Part of the whole Girth, 


and ſo co by every Stone in the Parce!, putting all the 


Quarter Girths under one another; then add them all to- 


gether, and divide the Sum by the Number of the Stones 


in the Parcel, and the Quotient will be the Side of a Square 
„„ „„ common 
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=. CC ENDI14< 
common to them all. Having done this, you muſt have 2 
Line 10, or rather 20 Feet long, and with that take the 
Length of all the Stones, as if they were laid End to End 
in a Right Line, and when you have meaſured the whole 
Length of your Line, then make a Score to fipnify one 
Line, when tis up again make another, Cc. until you 
have: meaſured the whole Parcel; then count your Scores, 
for ſa many as there are you mutt reckon ſo many time; 
10 or 20 Feet, to which add the odd Feet and Inches (it 
any.) And having thus obtained the whole Length and Side 
of the Square common to all, you may find the whole 
Content as you'd do a Square Piece of Timber of the fame 
_ Dimenſions, by ſetting 12 upon D, to the Length upon 
C, then againſt the Side of the Square upon D, you'll have 
the Number of ſolid Feet upon C, which being divided 
by 20, will reduce them into Tuus, &. 
N. B. That there is a Line of Timber Meaſure upon the 
ſame Side of the Rule that the Line of Board Meaſure before 
deſcribed is on, and appears thus, 3 


e — 2 F 5 5 . 
| | | o in $4: 


ee 


The Uſe of this Line is to find how many Inches in 
Length of a Tree or Piece of Timber muſt be taken to 


make one ſolid Foot, having the Side of the Square or 
fourth Part of the Girth given. Thus, 

If the Side be 1 Inch, then look in the Table, and under 
1 you'll find 144 Feet for the Length of a Foot, if 2 Inches, 
then 36 Feet, if tis 7 Inches, then 2 Feet 11 Inches of the 
Length is to be taken, ec. | - 7 
hut it the Side, of the Square or fourth Part of the Girth 
of a Piece of Timber be above what you have in the up- 
permoſt Part of the Table, as 9, 10, 11, Inches, Cc. 


Seek it in the Line, and all the Fart of the Rule that is 


contaiac 


ap Tz13 1415101715 Io &e 0 amour 24 Inch, 140 


t! 
4 
+4 
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contained between that and the End of the Rule that is 


towards the Right Hand, is what muſt be taken for the 


Length of a Foot, and ſo often as that is contained in a 


piece of Timber, ſo many ſolid Feet are in that Piece. 
p. ANIME TRI. 
Or the Art of Meaſuring Su perficies, which are 
ſuch Figures whoſe External Parts are only 
conſidered without minding Depth or Thickneſs, 
as in Painting, Plaiſtering, Rc. 
To keep the Book from ſwelling too faſt, J muſt refer 


the Reader to the Figures and their Definitions, as they 
are laid down in the Gauging Part, and ſuppoſing the Rea- 


der acquainted with Decimals, ſhall work the Examples 


that way, e | 
To find the Area of a Square, 
TE Ya nor 
Square the Side, or Multiply it by it ſelf, and the Prod. 
duct is the Area, or Superficial Content. fo nn e oY 
eee e 


Let ABCD, page 81, be a Square whoſe Side ſuppoſe 


BC is 16 Feet, 9 Inches, I demand its Content. 


oi 


i 8 
| | - 
14 8 
"vr 
ii 5 
iy 6 
#4 
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16.75 
16.757 

r 
11727 
1000 


1675 


| 3 — Feet Inch, Paris. 1 
Facit. 280.5625 =280 :6 : 9 

| e | 

6 75700 

5 
9oooo 


By the Sliding Rule. 


Set 1 upon B, to 16.75 upon A, then againſt 16.75 upon 


B you'll find 280.56 upon A, the Anſwer in Square Feet. 

If you would have the Area in Square Yards. Then fet 9 
upon B to 16.75 upon A, and againſt 16.75 upon B, you'l] 
| ave 31.37 upon A for the Anſwer, or divide 280.56 by 
9, and the Quotient will be the ſame. 


To find the Area of a Parallelogram, 

CC pO 
Multiply the Length by the Breadth, and the Product is 

dhe Area. l RY: | 


EXAMPLE. 


5 Let ABCD, (page 83, ) be a parallelogram, whoſe Length 


AB is 36 Feet 6 Inches, and Breadth BD, 24 Feet 3 Inches, 
I demand its Content in Square Feet, Ge. e 


2426 


AZ END T4: 8 


24.25 
36.5 


112125 
1455 . 
7275 
3 _ Part? 
Facit, 885. 125 = 865: 1 m6 
If the Anſwer is required in Square Yards | is thus: 
| Feet Inch, TERS: Yards Feet Inch. Parts, 


9):887 + „ (s „ 6 
Or By toe Sliding Rule. 


Set 9 upon B, to 24.2 5 upon A, then againſt 36 5 ren 
B, you'll find 98.34 Yards, 


3 To find the Area of a Rhombus. 60 

R UL E. — 

6 Mulriply any Side, as a 6 by DF, the neareſt Dias bee 

| | tween that and its oppoſite Side BF, and the Product is the F| 

| Area. 11 

. EXAMPLE. 1 

Let a6 FB be a Rhombus, whoſe Side ab is 18 Feet. 

10 Inches, and neareſt Diſtance to its oppoſite Side DF i 

16 Feet 4 Inches, What's its Area? (See Fig. Page 85 5 i 

” 36.3 9 
55 5549 1 
"oi 11298 
| | | 1883 5 1 
» | : | Freer Inch. Parts . 


307 4939 = 307 : T1 10. by 9 


* 
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"By Cubes. Line. 


Extend your Compaſſes from 1 to 16.33, and the ſame 
| Extent Will reach from 18.83 to 367.49 Square Feet. 


To find the Area of a Triangle. 
1 0 1 K. 


molti the Baſe by half the Perpendicular, and the Pro. 


duct is the Area. 
"EXAMPLE: 

Let ACE, Page 87, be a Triangle, whoſe Baſe AF i is 
57 Feet 2 Inches, and Perpendicular CF * Feet 6 Inches is 
| t to find the Are. 

AE $7.16 
3 CF = 18.25 


| | — — | Feet. | Ia. ELD F. In, 
Facit. | 10431700 = 1043: 02= 115 8: 5 


By the Sliding Rule. 


Set 9 upon Bto 18. 25 upon A, then _ 7. 16 upon 


B you'll find 115.9 Yards. 


By Gunter”. s Line. 


Extend your Compaſles from 9 to 18.25, and that Ex- 
ent will reach from 7 to 11 15-9, as above. 


To 


= ZI,” "I 
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To find the Area of a Trapezium. 


R AVE E. 
Having divided the Trapezium into two Triangels, as 
Figure at Page 89, add the two Perpendiculars AR and FC 
together, and multiply that Sum by half the Common Bale 
DB, and the Product is the Superficial Content. 
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lct ABCD be a Trapezium, let the Common Baſe BD 
| be 72 Feet 8 Inches, the Perpendicular AR = 58 Feet 
is 5 [oches, and Perpendicular FC = 36 Feet 7 Inches given 
cis 0 find its Area or Superficial Content. | | 
N. B, That if you multiply half the Sum of the Perpen- 
diculars by the whole Baſe twill be the fame: As in the 
next Example, in ſuch a Caſe 1 always take half that that 


A 
— — 4 
— —— LE, 


e — 
. T 7˙—˙—. ²˙im²ꝛĩ⁰, ꝝ ˙ i 
— 


= 
— — 


> 


__—_— — 
—— — 


will be divided by 2 without a Remainder, or multiply f ; \ 

the whole, and take half the Product for the Area, 4 \ 

AR = $3.41 | il. _ 

FC = 36.58 * 

2 | | Sum 15 94.99 mn 

* Z DB = 36.33 * 

28497 

— 20497 1 
"Ml 55994 4 
28497 i 

. 5 — — Pee: Inch. Parts. ; 1 
. wand 3450. 9867 = 3450: 11 : 10 7 


Every Trapezium conſiſts of four unequal Sides, accord- 
ning to the Definition given at Page 89, Therefore the Fi- 
o Lure ſollowing, viz, DABC is a Trapezium, whoſe com- 
| = "3 e 
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mon Baſe is DB = 22 Feet 3 Inches, Perpendicular AR = 
27 Feet 9 Inches, and Perpendicular CF = 1p Feet 1 Inch, 
the Area of which is found at one Operation, according to 
the Rule given for the other. 


AR = 27.75 | BID © 
CF = 15.09 ” Side 
3 0 

Sum is 42.84 of 1 

+ Sum is 21.42 

Baſe 22.25 

10710 
4284 
4284 
„„ 
Tacit. —ů — Feet In. Part. 


476.5950 = 476 27 2 1 


To find the Area of a Hexagon. 
Al regular Polygons, (i e. ſuch whoſe Sides are equal) 


may be meaſured by one General Rule, viz. Ry 29s 


H 
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N gde by the Number of Sides, and that Product by half the 
' neareſt Diſtance of any Side from the Center, ſo the laſt 


Product i is the Content. 


EXAMPLE 


Let ABCDEF (Fig. at Page 91. ) be a Hexagon, whoſe 
ide ſuppoſe ED is 58 Feet 3 Inches, and neareſt Diſtance 


OQ = 50 Feet 6 Inches, What's the Area or Content theres 
of in Square Feet or Yards. 


ED = 58.25 


Fer In. Pts. Yards Fer? In. Pts, 
$824. $750 = 8824: lo: 6 = 980 54 10 6 


To find the Area of a Circle, 


RUE. 


py Multiply half the Circumference by half the D. ame? 
ter, and the Product is the Area of any Circle. | 
2. As 14, is to 11, fo is the Square of the Diameter to 


the Area of the Circle, 


2. Multiply the Squire of the Diameter (taken in any 
Denomination) by . 785398, and the Product will be the 


Area, 


4. Or, As 452 is to 355, ſo is the Square of the Diame- 
ter to the Arca of a Circle, 


z X 4 at- 
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EXAMPLES. - 


Let ABCD be a Circle whoſe Diameter AB is 48.2 Feet, 
What's its Area. (See Fig. p. 93.) 

_ Firſt way, the Circumſerence of this Circle is (See 

Page 43.) 15142 


Half the Circumference is 7771 
Halt the Diameter is 24.1 


5 


Tacit. . 1824.61 1 Square Feet. 


”* Soeond way, As 14: 11:: 482 & 48.2 = 2323.24: 
1825.4 Anſwer, 5 885 ke 


Third way, Multiply the Square of 48.22 232 3.24 by 
785398, and the Product is 1824 668 the Area. 
Fourth way, As 452. 355. 2323.24] 


1 
1161620 
696972 


„ 


1 — Anſwer 
452.) Nes (1824 668 
 a1{n1798(4 
Ir 
Z332(2 


Of all theſe four Ways the Second is moſily uſed, becauſe 


the two firſt Numbers are ſmall, but the Area found by 


them being further from the Truth than either of the other, 
though ſufficient in common Practice, and in ſmall Circles, 
yet when more Exactneſs is required, it will be beſt to uſe 
the Fourth, or either of the other Ways. a 


* 


182 


et, 


ee 


. 


J 
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and let the Radius AB = 4C be 28 Feet 5 Inches, and BC 
einc Feet 6 Inches, What's the Area thereof i in * Feet 
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By the Sliding Rule. | 


Firſt make a Point at .9853 upon C, then et 1 upon 


D to the ſaid Point upon C, and againſt 48.2 ou D is 
1824 669, the Area required upon C. | 


To find the Area of a Sector of a Circle. 


RULE. 


Multiply the Radius or Scmilizmeter AB or AC by half 
the Length of the Arch of the Section, and the Product is 
the Area. 

E Xx AMP TI E. 


Let ABqC be a Sector of a Circle (See Fig. at Page 95) 


and Square Yards. | 
„ AD as 28.41 
Half BC Ba i is 10% 
14205 
1682 
2841 


Facit.. 291, LOSE EIN S 2 Fd! 3 2 25 
Pp ROB. 1. 


7 0 fund the Length of an Arch of a Circle Cane. 


ſrically. 


La ABC be an Arch- Line given, whoſe Length i is re- 


quired, 


I. Draw the Line AC, which ycu muſt always divide | 
into four *. n and ſet ore of them from C to B. 


2. Draw 
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2. Draw a Line from B to the firſt Diviſion, ſo bare 
you BI, and that Line is half the Arch Line ABC, whoſe 


| double ſhall be the whole Arch 1 as required. 


3 


PR O B. * 


To fd the Length of an PO 0 Line greater than 


a Semicircle. 
1. Draw AD, and upon the Middle thereof at E erect the 


Perpendicular EC, and draw the Line AC, which divide 


into four equal Parts. 


2. Take one of thoſe Pares and ſet it rom C to B, and 


draw the Line B 1 which Line is half the Arch AC, con- 


— four times 5 1 is equal to the Arch Line ABCD. 


b 0 B. III. 
Z To 0 find the Length of the Arch of a Circle Arith- 


 melically. 
\ & 5 L E. 


Aways multiply the Chord of balf the Segment by 8, 
. | e A 
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and from the Product ſubſtract the Chord of the whole 
Segment, divide the Remainder by 3, and the Quotient 
will be the Length of the Arch. | N 


- + WAA IMPLE 
Let the verſed Sine CH=18, and Chord BD= 48, be 
given to find the Length of the Arch Line BCD. | 
1. By Caſe the Firſt, Page 22, find CD = zo, the Chord 
of half the given Arch, which being multiplied by 8 Pro- 
duces — — 240 | 


2. The Chord of the whole Segment is 48 90. 


- Remainder is. | nn, 192 = 
One Third Part of which is the Length of the Arch 
BCD = 64. - Rs alin: 


B An 
| 4 PE 1 ; 
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To find the Area of the Segment BCD. 


1. Having by the laſt Problem found the Leagt 1 
Arch Line BCD to be 64, then, 3 


** 


2. Find ll 


. 1 
> 
- 1 
? x 
- 4. 
» 
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2. Find HI thus, the Square of HD= 24 is 576, which 
being divided by CH=18, you'll have 32 in the Quotient, 


Which is the Length of HI, to which add CH =18, and 


the Sum is 0 = Cl, the Diameter of the Circle, the half of 
which is 25 for the Lengthof LC or LD. © 
3. Now by help of the Arch Line BCD =64. before 


found, and the Radius LD=25, you may find the Area of 


the Sector LBCD = Soo. N 
4. From the Radius LC— 25, take the verſed Sine CH 
=18, and there will remain LH ==). So now you have 
LH and BD = 48, as given in the laſt Problem, to find the 
Content of the Triangle L3D, which according to the Rule 
for Meaſuring a Triangle is 168 5 | 
5. From the Area of the Sector LBCD== 800 
Take the Area of the Triangle LBD = _ 168 
The Remainder is the Area of the Segment BCDH= 632 
So for any other, - „ 


Another Way to find the Area of a Segment of a Circle 


ery near the Truth, ute: 
5 e. 


To thrice the Square of the Difference between the verſed 


Sine and Radius, add four times their Rectangle or Product, 
ſubſtract the Sum from 7 Times the Square of Radius, the 
Remainder is a Dividend. Then to thrice the ſaid Diffe- 
rence add 4.5 times Radius for a Diviſor, and the Rectan- 
gle of the Quotient into half the Chord, will be the Area 
of the Segment. 8 5 

VVV ( 
Let the verſed Sine be 18 = CH, and Chord 48 = DB be 


given to find the Area of the Segment BC DH. (Sce the laſt 


Figure.) 


81 
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Seven Times the Square of 25. is 4375 | 


Thrice the Square of 7 is 1347 oy ..;+ 
Four Times 7 multi pied by 25 1s Sis 700. . — 10. 


Remains a Dividen 3538. 
Thrice the ſaid Difference, viz. 7 7 3 
And 4.5 Times 25 is — 112.5 
The Sum is a 329) 5 | Mano 255 
Then 133.5 e 8 26.426 Worient 
$6$596(0 ; 
$763 (9 
3902 


(1 
The Quotient 15 426 multiplied by 245 0 half the Chord) 
5s $ 634: . che Area e 


ths 0 find the Area of an Oral, 


. 


5 as 14 is to 11, or rather as 452 is to 355, ſo is the 
Rectangle or Product of the Tranſverſe into the Conjugate : 
Diameter to the Area or Content. 


- - 
2 ant ned ms — 

< 1 - * 

= bo * S* 3 


EXAMPLE, 


1 the Tranverſe Diameter AB be 32 Feet 3 3 and 
Conjugate Diameter CD = 26 Feet 1 (Gee ig · | 
Page 97.) I demand its Content, 


— 
o on ——&& — — 


— 


Feed 


* 


* 
— - — a 2 — 
2 = 00 
— — a- 8 
— — — 
= = — 6 | aſs ——  —— — = 
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—_ N Fer. 

As 473 : 375 : Zang * 26.854 615 
| 5 


*** 


O 


42731256 
4273125 
2563877 


452) EZ (671.2 221 
ZZ15943 
©3994 


Soo 
Anſtwer 671 221 Square Feet, or 74 Yards 5 Feet 2 Inches 
7 Parts. 
Or if you multiply the Rectangle of the two Diameters, 
viz. 854.625 by .7854 (a conſtant Decimal) the Product 
will be 671.222, the Area differing very 28 from chat 


= above. 
7 By the Sliding Rule. 


set 1.273 the Square of the Diameter of a Circle whoſe 
Kies js 1.) upon B to 32.25 upon 4, then againſt 26.5 
upon B you'll have 671. 22 ap_ A. : 


By Gunter*s Line, 


: Extend your Compaſſes from 1.273 to 26.5, and the 
ame Extent will reach from 32.25, to 671.22 as before. 
To find the Content of any irregular Figure muſt needs 
be very eaſy to thoſe who will take notice of what is ſaid 
about them, at Pages 100, 101, 102, and 103, and under- 
ſand what has been done in this Part. But as Painters 
have often Occaſion to meaſure not only the Surface of di- 
verſe Sorts of Bodies, but their Solidity alſo, we will for 
The ſake of ſuch add Rules for both, 


5TERE- 
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STEREOMETRY. 


Or the Art of meaſuring Solids, or ſuch Bodies as 
conſiſts of Length, Breadth, and Thickneſs, as 
* Timber, Stone, &c. which may happen to be 
in the Form of any of the following Figures, 


To find the Content of a Cube. 


= = A . 
| Cube 15 Side, and you have the folid Content; 


EXAMPLE. 2 
—_ the Side AB equal to AF be 7.5 Feet, I demand its 
Content. Ss Fig. Page 106.) 


: | | | | 7. 5 Feer 
b 1 
05 
325 
. 5 — 
56.275 
3 
28125 
| Ae 
Fault, 421 875 Solid reer. 


By the Sliding Rule. 


T EY upon D to 7.5 upon C, then againſt 7 5 vpon D, 
=o you'll haye 421 $75 upon C. 
7 9. i 


Ra Ho ( 


"I 
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3. By Gunter Line. 


Extend your Compaſſes from 1 to 7.5, the fame Extent 
turn'd twice from 9.5 will reach to 421.875, as before. 
For the Superficial Content, you muſt find the Area cs 
one _ and multiply that by the Number of Sides, 


Side 7. 
| 7 
"RT: © 

S525 


I Area of one Side 56.25 ; 


| Superficial Content * Fo 


To find the Content of a Parallelopipedon 


RULE. 


i Malipiy the Length by the Breadth, and the Frodus by 
tue Depth, the laſt Product 1 is the Solid Content. | 


EXAMPLE. 


2.8, and Depth EF=AG =3.5 be given to find its Solid 
Content. Au Fig. Page 108) 


327 


Let the Length AB be 32.7 Feet, Breadth AE cr= | 


. 


al 


Bt 


2.7 
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32.7 
2.8 


2616 
6574 


9156 
Fa 


45780 
274.68 


Anſwer | 320.460 Solid Feet. 


By the Sliding Rule. 


Set 1 upon B, to 2.8 upon A, then againſt 32.7 upon B 
you'll have 91.56. Again, Set 1 upon B, to 3.5 upon A, 


then 99 91.56 upon B, you'll have 320 46 _ A, 


By Gunter*s Line. 


„Extend your Compaſſes from 1 to 2.8, and the ſame | 
| Extent will reach from 3-5 to 9.8. Again, Extend your | 
| Compaſſes from 1 to 9.8, and the fame Extent will reach 
from 32.7, to 320.46, the ſolid Content as above. 


The superficial Content will be the Area of the four 


; Sides, and two Ends added together thus: 


AB 32.7  AB=EC- 32.7 AR 2.8 


"AE 4.5 „„ AG-$2- 
2616 5 5 © 5 3 140 
654 981 84 
Area of the upper 991. 505 8 9 1445 L 9.80 
and lower Baker (95. 56 711445 79.20 
5 183.12 5 4339. 19.60 


By a 2 1 By 


92 
8 
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By the preceding Work it appears that 


the Area of the upper and lower Sides is 4 | 


183.12 

Area of the other two Sides ie 229.9 

And that of the two Ends — | 19.6 
The Sum is che Superficial Content of all 432.62 16 
1 17 

To find the Content of a Priſm. 

n 1 
Multiply the Baſe of the Triangle at the End by half the | 


Perpendicular, and that Product by the Length will be the 


7 We Content. 


EXAMPLE, 


let AC be 14 Feet, BD = 
| 26. the 1 demand the — Content. 
AC = £5 6 
DD =# = 1. 8 


nal 


Lenath DF 


Facit, | 


3.6 Feet, and AG = D 
ty Fig. Page 110.) 


nn... 


208 128 


Thoſe that can multiply by the Sliding Rule, or Gunter”. 
Line, need no further Inſtructions here. 


For the Superficial Content, you muſt find the Area of 
the three eee and two Triangles, Weir Sum is 


the Aviwer, 


To. 
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1 To find the Content of a Cylinder, 
5 „ oe TY | 
Multiply the Square of the Diameter by the Length; then 
: HK fey, as 14 is to x1, or rather as 452 is to 355, ſo is that 


Product to the ſolid Content. 


Let the Diameter AB be 4.2 Feet, and Length AC=14 4, 
Feet, 1 demand the ſolid Content. (See Fig. Page 112.) 


is 


To 


E X 4 M P E E. 


2152080 
2152080 


1291248 


472.) 


Wn > — — 


rg] 
X7x3169(6 
30235(4(3 
Ani 


Aag 


Feet. 


(338.047 Anſwer: 


che 


9 - MIPPENDILX 
The Superficial Content is double the Area of one of the 
Circles at the End, and alſo the Area of a Parallologram, 


one of whoſe Sides is the Circumference of ene Cylinder, 
and the other the Length thereof, 


To find che Content of a Cone. 


RU L E. 


Multiply the Square of the Diarneter by the l Hei ght; then 
V. as 42 is to 11, ſo is that Product to the ſolid Content. 


EXAMPLE; 


3 Let the Diameter be DC = 4.8 Feet, and Height AB 
5 42 Feet. What's the ſolid Content. (See Fig. Page 114.) 


——ů 7 
42 . (253-44 Fact 


AXxx(0 


5 For the Supe ficial Content, you mult multiply Lait the 
- Circumference at ſthe Baſe by the ſlant Side, and to this 
| Frofuct add che Area of the Ciecle at the aſe, 8 


To 
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* To find the Content of a Square Pyramid. 


e 8 
Multiply the Square of the Side by one Third Part of the 
Height, and the Product is the ſolid Content. 


* -- 
n Let the Side CE = AE be 7. 2 Feet, and Height 34.5 Feet, 
. What's the ſolid Content? (See Fig. Page 116.) 


KE 2 2:2 
| 7.2 
144 
EA. 
One Third of the Height is 234 


25920 | 
5284 
7184 


Facit. 596.160 Solid Fees, 

N. B. That whatever Figure the Baſe of a Pyramid may 
be, whether a Circle, Square, Triangle, Pentagon, Hepta- 
gon, or, c. you need only find the Area thereof, and 
multiply that by one Third Part of the Height, and you'll 
have the ſolid Content. | | 


To find the Content of a Parabolick Conoid. 
, 
5 Muultiply the Square of the Diameter by the Height, then 


= tay, as 28 is to it, fo is that Product to the ſolid Content, 


4 P PEND = 


EXAMPLE. 5 
Let the Diameter BC be 8 6 Feet, and Height AO = 24.4. 
Fer, What's the ſolid Content? (See Fig. Page 118.) 


8.6 

8.6 

116 
688 


272 


73.96 
44ů4 
29784 
295784 

14792 


| 1 804.624 
Then 23. : 11. : 1804.624 


11 


a8.) 79890 £67 (768 959 aer 
"£2666 


z2(T 


To find the Content of a Hyperbolick Conoid. 


MU Þ F 


' Multiply the Square of the Diameter by «is Height, chew 
| 1 168. is to 55, ſo is that Product to 28 ſolid Content, 


EXAMPLE. 


3 Let the Diameter BC be 4.3 Feet, and Height AO = =22.6 
Ts har. s the ſolid Conteut? (Se Fig. * 120.) ; 


CEN 
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035 
4-3 

129 

| I 72 

18.49 
22.0 


11094 
3698 
3698 


Then 168: 5 417.874 
| 55 
2089370 
2089370 


168.) 77803578 ' (136.803 Facite 
Bs e 
TT 
xg 


To find the Content of a Spheroid. 


RUL E. 


- Multiply the Square of the Conjugate Diameter by the 
Tranſverſ Diameter; then ſay, as 21 is to 11, ſo is that 
Product to the ſolid Content. 


EXA ME . 


Let the Conjugate Diameter be AB = 6.2 Feet, and 


Tran ſverſe Diameter CD = 9.7 Feet, What s the — Con- 
tent thereof. 5 Fig. Page 122.0 


AB 


$7 APPEND * 
8 AB = 6.2 

6.2 

124 

372 


| — Feet Solid. 

21) rer gn (195.314 Anſwer, 
Zr 

n 


. To find the ſolid Content of a Sphere or 
„ Globe. 


RULE. 


| Cube the Globes Diameter; then fay, as 21 is to! 1, fo 
is that Guia to the folid Content, | 


EXAMPLE. 


3 Let che Diameter be AB or CD; Feet, What” 5 the ſo- 
; 10 Content thereof, "mn Fig. Page 124) | 


AB 


APPENDIX. 
AB = 3. Feet. 
— 


9 
8 ; 
. 
11. 
297. (14.14 Solid Feet. 


21 


21) 


Spheres being to be painted more commonly than moſt 
of the ſolid Figures before mentioned, the Superficial Con- 


tent is found by multiplying the Circumference by the Dia- 


meter. | | 


Thus the Circumference of the! Globe above mentioned 


IS dam — 


= 2 5 9.42 
hen — 3 
The Superficial Content is 


. PRES. 5 3 & 
| Multiply the Rectangle of the Tranverſe and 
- EPs Diamerers 


* 


28.26 ; 
To find the Content of an Elliptick Cone. 


d Conjugate 
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"  Diameters by the Height; then ſay, as 4 70 „ 
that Product to the ſolid Content. wg 10 Od 10 


— 0 —— * 


——— ³—: :: ..... ̃ — rt nn re 


EXAMPLE. 


Let the Tranſverſe Diameter be BC= 4.6 Feet, the Con. | ! 


Jugate Diameter EF 3.2 Feet, and Height AO = me 
What's the ſolid Content ? (See Fig, Phe : 26.) E the 
BC = 4.6 „5 ; 
EF = 42 f 
82 5 
18 4 | 
ES 19.22 9 
AO = — 
11688 
3844 4 
3 3844 
| Thenas42:11;: 434128 : OE 
. 3 
42) 4775-463(113.9gc=the Solid Cont; 21 
Por the 1 10 Content you muſt multiply half the 
Girth at the Baſe by the ſlant Height. 
| To find the Content of the Fruſtum of a },.* 


Find the Area of a Circle at the Top, and of that at the | 1 
Bottom, and alſo a Mean between theſe two Areas: * 5 
a i 


2 


is 


2 
45 


nt. 


all 


1 Let the Top Diameter be 1 = 6 Feet, Bottom Diame- 
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al three together, and multiply the Sum by one third Part 
of the . the Product will be the ſolid Content. 


E X 4 MPI. E. 
Let he Top Diameter be AC ==5.6 Feet, Bottom Dia- 


meter DF=6.8 Feet, and Height BE 16.5 Feet ; What's 


the ſolid Content ? (See Fig. Pape 128. ) 


The Area of the Top is — 2464 
Area of the Bottom is — — | 36 33 
A Geometrical Mean 18 — — 2992 
The Sum of theſe Three i is. —— 90.89 
| 0.399 BY 
One third of BE is = - 8 
47445 
45445 


The ſolid Content is 499: 395 


The Superficial Content is RE by mulrivlying half the 


Sum of the Circumterences of the Top and Bottom by the 


Height, and to that Product add the Areas of the Top and 
Bottom : So wit the Sum be rhe Aniwer, 


To find the Content af the Fruſtum of a 


. Parabolick Conoid, 


RULE. 


Add the Area of the Top, to the Area of the Betta, 
and multiply that Sum by half the Height, ſo will the Pro- 
1 be the ſolid Content. | 


EXAMPLE. „ 


_ tex | 


——— 


r 9 
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ter DF=6.8 Feet, and Height BC = 16.5 feet. What's 
the ſolid Conteut? (See Fig. Page 132 ) 


rr = 


The Area of the Top i T5 | —— 24.64 
Area of the Bottom is — — 333 
Ru 30485 
12194 
. 48770 
| be ſolid Content is NG 703 0025 


The Superficial Content may be found near enough the 
| Truth i in Practice, by taking a mean Girth ſomewhere be- 
tween the Top and Bottom, and to the Product of that i into 

the Height, add the Areas of the Top and Bottom. 


To find the Content of: the Fruſtum of an 
_Ellipuick Cone. TO: 


"RU L E. 
To the hoes of the Top add the Area of the norton, and 


done Third Part of the Height, and che Product ſhall be che 


ſolid Content. 
| | „ 2 A M pP L E. 


| 1 the Tr anſverſe Diameter at the Top AB be cl to 
2.15 Feet, the Conjugate Diameter CD= 1.2. TheTranſ- | 
ver ſe Diameter at the Bottom FE = 3.32. Conjugate Dia- 


dolid Content, 2 Fi 18 3855 I 380 
5 The I 


allo a Mean berwcen theſe two Areas, multiply the Sum by | 


meter 1.6=GH, and Height IK = 4 5 Feet, to find tle | 


an 


4 PP E NDBI X 279 


The Area of the Top is 


294 

Area of the Bottom — —— 4.17 
A mean Proportional is — — 2 92 
Sum is — . — 5 
One Third Part of the Height is — 17 
Produg is the ſolid Content — 13. 665 : 


The Superficial Content may be fonnd near ecough in 
Practice, by multiplying half the Sum of the Girths at the 


| Top and Botrom by the Height. 


To find the Content of che Fruſtum of a 
Globe. 


n 7 L r. 


To thrice the Square of the Sem Hemet af rhe P. uhu 3 
Baſe, add the Square of its Height, and mulriply the Sum 
by the ſaid Height of the Fruſtum. Then ſay, as 21 is to 
11, ſo is that Product to the tolid Content, | 


EE XILMPÞPLE. 
Let AB=22.8 Feet be the Diameter of the Frufum's 


| Baſe, and CD = 34-3 Feet be it's Height. (See Fig, 
. Page 143 ) 


3 b 2 Half 


4 
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Half AB= AC is 51 „ 
11-4 
456 
1254 


The Square of Ac is 129.96. 


The Square of CN=34.2 is 1169.64 


Saen bs | Fange 
| IS. 
311904 
623808 
467 856. 


| 53335584 


21) 58669 1 424 (27937 686 


16976484⁰08 
1011110 


| Hence the ſolid Content i is 27937 686 Fett, : 


To find the Superficial Content of the Findung of 21 


Sphere, ſay, as the Diameter ef the Sphere is to the Super- 
ficial Content of the Sphere. So is the Height of any 


PFruſtum to its Curve Superficies, ro which add the Area Þ 


of the Fruſtum's Bale, and the Sum is the whole Super- 
ficial Content of the Fruſtum 


= vpon aer ing of Land. 


Hlaving thus done with Superficial and Solid Mezſure, 1 
can't but think that it will be rp able to add a tew Pages þ 


Surren. ing : 


fa 
per- 
any 
Area 


ages 


H 

1 in NJ 
} 5 
7 

75 

. wm 


e, I 
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Surveying of LAN p. 


Hk mot common and moſt eaſy Inſtrum: nt for 


this Purpoſe is the plain Table, which is a Par allelo- 

ram about fourteen Inches and a half long, and eleven 
From, and fo larger in Proportion as the Sw yeyor thinks 
moſt proper; upon which there is a graduated Frame to 


ſerve inſtead of a Semicircle, Theodolite or Circumferen- 


tor, and has alſo a Box and Needle ſcrewed to the Side 

thereof to take the Be ings of Places, or give notice of 

any Error that inay happen in the Courſe of a Suivey, 
This plain Table ſo made up, is moved upon a three- 


Angles and Dittances of Object“, and atierwaids Mapp 
from ſuch Obleryations: Or having a Sheet of Paper 
faſtened thereon by the ſaid Frame, you may Meaſure and 


| Mapp at the fame Time, with as much certainty (eſpecially 3 


in dry Weather) as by any Inſtrument wWwhafever. | 
Beſides this, you muſt have a Scale wih a Diagonal 
Line, a Line of Chords, and Lincs of equal Parts of ſrveral 


Lengthe, together with a Pair of Compaſſcs, and a Chain. 


The beſt Chain for this purpoſe is that they call Gunter's 


Chain, being 22 Yards long, or 4 Perches, each 5 5 Yards, 
and contains 100 Links, each Link being 7.92 Inches long. 


When you Mealure with this, you may either write 
down the Number of Chains, and on the Right Hand' 


thereof make a Comma or Point, and after that ſet down 


the odd Links, or for every Chain reckon foo, and add 
the odd Links to that, So if you was to ſet down 7 
Chains and 32 Links, it may ſtand thus, 7 32, or 732. 
Links, and in caſting up the Acres 'tis always conſidered! 


in this ——]Jaft Form, for 2 Reaſon wich will be given 


in its proper Place, _ 


4 
\ 
i 
4 1 
1 
79 
1 
1} 
* 
4) 
* 
ml: 
. 
41 
! 
i 
In 
1 


ö legg'd Staff, with a Ball and Socket, and ſo by help of an 
Index wirh Sights, is fit to take Obſervations, eicher by 
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To take the Plot of a Field at one Station in any 
Part theres as A, from whence you may jee 
al toe Angles or Corners therecf. 


. plant your plain Table (being covered with a Sheet 
of Paper) at A, from whence you may ſee all the Avrples, 
having firſt ſtuck up Pizces of white Paper at each, the 
better to be ſeen. 

2. Direct your Sights to every Atigle; from a Point A, 
taken at Pleaſure on the plain Table, and having meaſured 
the Diſtance between the Table and cach Angle in Chains 
and Links, take them in your Compaſrs from your Diago- 

ns] Scale, and ſet them reſp:Eively trom A ro B, from A 

to C, trom A to D, exc. which being done, draw Lines 
from B to C. from C to D, from D to E, &c. to com- 

_ Pleat the Figure BCDEFGH, which will be the true Shape 

of the Field; this being had, you may then divide it into 
ſuch Figures as miy be moſt conveni-nt, in order to 

_ know how many Acres the ſame conteins, as you ſee done 
in the ſecond Figure. 


= Fizure the Second: hes divided, is reduc] to two 
Trapeziums BCDE, and BFGH, aud one Triangle BEEF, 


55 8 
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' the meaſure of whoſe Baſes and Perpendicular taken by 
the ſeme Diagonal Scale that Fig. 1. was laid down from, 


| ce Dd=1 35 HF=9.50 Bq=2.40 
8 CE=6.804 , 7 py 
ect | Bb=2.70 © Gn=3,z5 
les . | | bs | 
E 4.05 Sum is $75 
the Þ lu CEis 340 Halt HF is 475 
. 1620 2875 
red 5 e OE 40257 
= Content of BCDE= 1.37700 $300: 
\ A „ intent of Beat 
1 05 BF 7 90 Ee 3 20 c i 
PIP: 1.60 % Halt is 1.66 
nto a 
to 15 
FF Contentof BEF == 1,26400 Then BCDE = 1.3770 
* = : 1 BFGH = 2.73117 ü 
and BEF = 1.26400 
i Sum of all is 5.372275 
F | „ 
Roods 1.48900 
i 40 
bperches 1 9.56000 
Hence it appears that the Content of this Piece of Land 
1 5 is, five Acres, one Rood, and nine Perches or Poles, _ 
two 3% Tow Tr Rn e 
EF, þ 1 N. . 
- 


Gs 


Ny | are there ſet down, and the Content of each as foilow. 


284 END 
N. B. That from every one of the three Products firſt 
above found, I have cut off fit e Figures towards the Right 
Hand, and fo a Stranger to this Art would be apt to think 
that I ſhould have cut off but four, there being but ſo ma- 
ny Decimal Places in both Factors: But let us conſider the 


firſt Product, vx. 137700 for Inſtance, which is produc'd 


from 4 Chains and 5 Links, or 405 Linke, multiplyed by 
3 Chains and 40 Links, or 340 Links; therefore 137700 


are ſo many ſquare Links for the Content of that Trape- 


zium. But 160 SquarePerches are one Statute Acre, then 
- a Parallelogram, that is, 4 Perches equal to one Chain, or 
100 Links broad, and 4o Perches equal to 10 Chains, or 


100 Links long, is a Statute Acre, but the Breadth 100 


Links, multiplied by the Length loco T.inks, produces 
Iodooo Square Links, and ſo many ate in a Statute Acre. 
FTPherefore divide any Number of Squore Links by 1cooco, 
andthe Quotient is Acres; and that's done by pointing of 
a Figure for every Cypher in 100000, that is five, accord- 


ing to which Rule 137700, will be 1.37700, as above; 


| and ſo of any other. 


700 take the Plat of a Field at two Stations, when | 


all the Angles thereof cannot be ſeen at one. 
. Let ABCDEFGHIKL be the Field that's to be mea- 


fured, then having walk'd about it, ard ſtuck up Pieces 


of white Paper at every Angle, go to ſome two Places, 


ſuppoſe M and N, from whence all the Angles may be 


ſeen, and call theſe your two Stations, of which M may 
be your firſt, where ſet : ing up your plain Table, turn it 
| fo that fhe North End of the Needle may point to the 
North Point of the Compaſſes that is in the Box. EY 


Station at M, direct it to K. L. A. B. C. and with one Point 
of your Compaſſes draw blank Lines towards each Angle, 


| op; 
Fe | | Fl 
i OP . 


2. Lay the fiducial Side of your Index over the Fr 


and having meaſured the Diſtance of each from your Sta- 
tien, ſet them down from your Diagonal Line as 10 5 
W h N 557 WE. 


— 


* „„ #m A od 


REP END ES. - 
ſee; and draw a Line from K to L, from L to A, from 
A to B. and from B to C, fo will you have the true Shape 


of one Parr of the Field. | 


3. Direct your Siphts to the ſecond Station at N, and 


towards that draw the Line Mq; and having fouad the 
Diſtance between the two Stations to be, ſuppoſe ſix 
Chains and ſeventy Links, ſet that frora M to N, ſo is 


N your ſecond Station upon the Table. 
4. Remove it to N, and having laid the ſame Side of 


the Ruler or Index upon the Line Mq, by which it was 


drawn, turn the Table about until you can ſee your firſt 


Station through the Sights, then obſerve the Needle, and 


if it hangs over the North Point as you ſet it at the firſt 
Station, then is your Table rightly ſet. Ou. 

5. Being now at N, lay your Index to that Point, and 
direct it to D. E. F. G. H. I. and towards each of them 


draw Lines, as ND, NE. NF, g#c. and from N {et off the 
Chains and Links that anſwers to thoſe Diſtances reſpec - 
tively; which being done, draw a Line from D to E, from 
E to F, from F to G, from G to H, and from H to I: 
and thus you have obtained the true Shape of the whole as 
Fig. 1. The Second is the ſame Piece divided, in order to 
find the Content thereof, „„ Wy | 


Fig. 1. 
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This Figure being thus divided, is reduc'd to four Trape- 
ziums, viz, DEFG, DGHI, DIKL, LABC, ard one Tri- 


angle DSL. Whoſe Areas are found as in the former Ex- 
—_— Thus, 


.90 . 8. 70 
BL=s. 34 12 = 20 Half Do=1.52 
Sum 6.10 1 1740 

Half Bl 417 | 13050 


4270 1.32240 
810 | 
e 


Cont. of LABC= 2. 5437 
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Es Ib=3.12 GM 1.60 
DK = 4.32 Li=2.00 DH=7. 86 31, = $;cl 
: Sum 74,3 G Sum = 7.18. 
Half PR = 2. 16 | Half DH = 3.93 
| 3072 2154. 

$43 6402 

1024 2154 


— ͥ DE ny 


DJ= 
EG = 5743F wg 


—— 


Sum . 02 


| Half EG= 2.87 


PS 


4730 
1184 
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| Cont, of DIKLa=1.roggs - Con e DGHI = 2.82174 


Content of DEF Gm 1. 69904 


DGHI = 2.82174 


DIKL = 1.105925 


LABC = 2.54370 
DCL = 0.93090 


km 9.10130 


The content of the whole ice is 9 Acres 16 Perches, | 
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To take the Plot of a Field by meaſuring to the 
ſeveral Angles as you go round about the ſame 
1. Let FFGHIKLM& be a Piece of Ground to be mea- 


ſured, go round about it, and tick up Papers at each Angle, 
ſo you'll know how many Stations wil] be neceſſary, and 


where to place them: now in this Caſe four will be ſuffi- 


cient, viz. at A, B, C, and D, where place four long Sticks 


with Papers vpon them, ard then planting your knſtru- 


ment at any one of them, ſuppoſe at A, (which call your 
firſt Station) direct the Sights to Z and E, and draw Lines 
from A towards each, then meaſure their Diſtances with 


 yeur Chain from the Station at A, wiz. AZ. = 2.50, and 

AE D 1. oo, ard ſet them off from your Scale to Z. and E, 

1 85 being done, draw the Line ZE for one Side of the 
2. Direct the Sights from the Point A, to the ſecond 
Station at B&, draw a Line as AB, then take up vour In- 
frument from A, and ſer up the Station Stick in its Place, 
and advance towards B; but having gone one Chain 
and 76 Links that way, you come to the Corner at F, then 
taking 1.96 in your Compaſſes from the Diagonal Line, 


ſet that Extent from A to F, and draw the Line EF for 


another Side, and going fiilt forward, at 4 Chains and 16 
Links, you'll come to e, oppolite to the Angle G, to 
which meaſure, and finding it to be 1.38, take that in 


your Compaſſes, and ſer it from e to G, and draw GF for 


'a third Side, then go on to the Corner at H, which is 


8 Chains and 16 Links, from the Station at A, take this 


in your Compaſſes and ſet it from A to H, and draw H 


for a fourth Side, then go on in the ſame Direction to the 


ſecond Station at B, whoſe Diſtance from A you'll find to 
be 8 Chains and 86 Links, which being taken in your 
Compaſſes, ſet that Extent from A to B, and at B write a 
Figure of three, to ſfignity;the Place of your preſent 8 
ff.. CO | 15 8. es 


. i edt area , Ad as 
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3. Set up your Inſtrument at B, and laying the Fiducial 
Side of the Ruler on which your Sights are placed upon 
the Line AB as you laid it when you drew that Line, turn 


the Table ſo that looking through the Sights you may ſeo 


the Station Stick which you left at A, then ſcrew the Table 
in that Poſition, and laying the Index or Ruler upon the 


Station point B, direct the Sights to the ſeveral Corners at 
I, K and L, and draw Lines from B towards each, then 
with your Chain meaſure the Diſtances from the Station 
point B, wiz. Bl=1.50, BE=2.12, and BL=1.92, take 


theſe reſpectively in your Compaſſes from the Diagonal 
Line, and ſet them from B, to I, K and L, and draw the 


Lines HI, IK, and KL, 
4: The Table remaining fix'd, 


lay that Extent upon the Line BC, from B to M, and draw 


LM. Advancing ſtill towards C, after baving gone 5 Chains 


| meaſure N and 'tis 96 Links, which being ſet from f to 
N, draw MN. Then proceed to the Angle at O, which 
you'll find to be 8 Chains from Z; ſet theſe upon the Line 
BC, from B to O, and draw NO, From O po to the third 
| Station at C, whoſe Diſtance from B is 10 Chains and 30 
Links, which take from your Diagonal Line, and ſet it 
from B to C, and at that point make the Figure 3 to de- 


Eat Cette er ive dt er tr op fe. 7 24 oe 


and 10 Links from B to f, you then come oppolite to N, 


note the third Station | 


5. Being now at your third Station C, plant the plain b 
Table there, and lay ing the fiducial Edge of the Rule upon 


the Line BC, the ſame Way that you drew that Line turn 


the Table ſo that looking through the Sights you may ſee _ 
the Paper that's upon the Station Stick at B, and then _—_ Y 


ſerew d it faſt, lay the Ruler upon the point C, and dire 


the Sights to P. Q. R and S. drawing Lines from C to- 


ge 


direct the Sights to the I 
third Stationat C, and towards C draw the Line BC, then : 
take up your Table, and leaving a Station Stick with a 
Paper upon it at B, proceed towards the third Station, and 
having meaſured 3 Chains and 20 Links that way you come 

to the Angle at M, then take 3.20 in your Compaſſes, and 


F and W, then draw the Lines FV and VW. 


_— 9  APPFENDIY. 

Wards each, and then meaſure their Diſtances, vix. CP = 
2 CQ =70, CR=1.92, and CS= 2,72, and ler theſe 
from Ct b. Q K and 8, and draw the Lines OP, PQ, 


O and RS 


I 6. Your Table remaining fix'd : Direct the Sights to the 


fourth Station at I), and draw the line CD, then take up 
the Table, and leaving a Station Stick with a Paper upon it 
in the Place, go towards the fourth Station 5 Chaias and 


60 Links, and you come to the Angle at F. Therefore take 


5.60 in your Compaſſes, and lay that Extent from C to 
F, and having drawn SF, proceed on your way to. the 


F fourth Station at D, whoſe Diſtance from C you'll find to 


be 10 Chains and 99 Links, take 10.90 in your Compaſles 
and lay that Extent from C to D, where make the Figure 
” 4» 40 Henity your fourth Seton wn 
7. Having ſet up your Table at this fourth Station, lay 
tie Ruler upon the Line CD, the ſame way that you drew 


| it before, and letting it lie ſo placed, turn the Table gently 


about untillooking through the Sights you fee the Station 
Stick that you left at C, then ſcrew it faſt, and directing 
the Sights trom D to V and W, draw Lines from D to- 


| . wards thoſe Corners, and having meaſured their Diſtances, 


wiz. DV go, and DW =2 52, lay theſe from D to V 
8. The Table remaining unmov'd, lay. the Ruler upon 
the Points D and A, and then Jooking through the Sights, 


1 it you ſee the Stick that you left at A, you may conclude 


that your Table has ber. rice placed at the other Sta- 
tions, as well as where it is, and to be farther ſatisfied be- 

fore you leave that Station. If when you direct your 
Sights from P, to any or all the Angles of the Field in 
Vicw, the fiducial Edge of the Ruler falls exactly upon 

| thoſe Points on the Paper that was made to repreſent thoſe 
Angles, then you may be ſure that fo-much of your Work 
is true; and being thus ſatisfied, : you may take up your 
Table and meaſure on towards A your fitſt Station, 2 

Chains and 20 Links, when you'll come to g oppoſite to 


the 


"_ | 4 
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the Corner at X, then take 50 in your Compaſſes and 
lay that Fxtcnt from g to X, ar draw WX, then go on 
until you come to Y, which you'll find to be 3 Chains and 
42 Links from the Station at D, rake 3-42 in your Com- 
pilles and lay it from D to Y, and draw the Line XV, and 
Z. Y, fo is your Field quite clos'd, but to know whether 
'tis truly je, meaſure YZ. with your Chain, and ſuppoſe 
you bnd ir to be 2 Chains and 35 Links, keep this mea- 
ſur? in your Mind, then ſer one Foot of your Compaſles in 
Y, and extend the other to the Angle at Z, apply this Ex- 


tent to the ſame Line that you made uſe of, and it it is 


2.25 there, then you may leave the Field with Fleaſute- 
bur it muſt be quite otherwiſe if this Part docs not An- 
No having (we ſuppoſe) got the Plot or true Shape 
of the Ground, you may reduce it into Trapez ums, Tr iah- 
ples, &. in order to caſt up its Content, as jou ſet by 
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To lake the Plot of a Piece of Ground at two 
Stations within the ſame, from either of which 
all the Angles in the Piece may be ſeen by mea- 
ſuring only the Diſtance between thoſe two 
Stations, N 


Let the Piece CD, E, F, G, H, cc. be to be meaſured in 
this manner 3 „ 
1. Having walk'd about it and ſet up white Papers at 
each Angle find out two ſuch Stations, ſuppoſe A and B, 
from either of which all the Corners or Angles may be 
ſeen, and there ſet up two Sticks with white Papers upon 
them, the better to be ſeen at a Diſtance. | 
2. Set up your plain Table at A, turning it ſo that it 


may ſtand Length ways towards C and I, that ſo you 
may have room on the Paper that you have upon the Ta- 


ble to draw Lines towards G, H., I, K, which are longer 
towards thoſe Angles than the other. 


3. Make choice of ſome Point, ſuppo 


then lay your Index with Sights upon the point 1 or 4, 
direct it towards the ſeveral Angles C, D, E. F, G, H, I, K, I. 


and M, and draw occult Lines towards each, this being 


done, direct the Sights to the Station at B, and towards 
that draw the Line AB, and ſet up a Stat ion Stick with a 
Paper upon it at A, then take your Table to B, and as you 
go meaſure the Diſtance AB. which let be 8 Chains and 
94 Links. Take 8 94 in your Compaſſes from the Dia- 
gona] Line, or any other Line of equal Parts, and lay that 


Extent from A to B, and at B ſet up your Table, and lay i 
the fiducia] Edge of the Ruler upon the Line AB, the ſame 


way that you did when you drew that Line, then turn 


be Table ſo that you may ſee the Paper through the Sights 


ſe 1, for your firſt 
Station upon your plain Table to repreſent A in the Fie'd, 


WM PL-E-ND FX. 293 
that Fou left upon the Stick at the firſt Station A, and 
they ferew it ü E . 3 

4. Lay the fiducial Edge of the Rule upon the Point B. 
and direct the Sights the ſeveral Angles C. D, E, F, C, He. 
as before, and draw Lines towards thoſe Angles until they 
interſe& the Lines that you drew towards them from A, 
ſo the Line BC will interfe& the Line AC in C, BD will 
interſect the Line AD in D, BE will inter ſect AE in 
E, q. | „ 8 Hg 8 1 N 1 

5. From the ſeveral Points of Interſection as C, D, E. F, 
c. draw the Lines CD, DE, EF, FG, GH. c. quite 
round, ſo will you have the true Plot of the Field, which 
by reducing it into proper Figures you may calt up as 
before. | . „ 

N. B. That this Way ſhould be practis'd only upon even 
Ground. TY „„ EE, | 
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\ When the | | Example is thoroughly underſtood, 8 


may very eaſily ſee the manner of taking the Diſtance of 


Places ei ber f om your firſt or ſecond. Station, or from 
one another; for purſuing the Method here delivered you 
have the Diſtance of the Object F, (for Inſtance) from G 
and AF, and AG. their Diſtance from the firſt Station, alſo 
BF, and BG, their Diſtance from the ſecond Station in the 
ſame Denomination that you meaſured the Line AB by, 


whether Feet, Yards, Chains, &c. | | 


Errata et Addenda., 


AG E 40. laſt Line but one, for a Cone, read, the 5 | 
Cone 
Page 45. I. 16. r. the Produd fall be the Duty. ;* 461. 
Page 46, l. 27. for but 1, r. 1. P. 47, 1. 13. r. that :- | 
| which i is in the place of Valeo muſt „e. FS: 13 te, 


Poo | 49. 1. 18. fron as bares add, or the Placey'in the 
Product muſt be equal to thoſe in both the Factors, 5 
when the two firſt, Figures of the Produ® exceed thas 
the leſſer Factor, then it will have one place leſs. 


bi Page 67. l. 7. add, however there yet remains r = 

way to find the Content of a Spheroidial Cask in Heer or 

Wine Gallons; having the Diagonal in e 35 help of a 
the Lines C 255 D: Thus, 1 . 


VVV 

Set 21.23 (a Gauge point) , 0 D, to the Length of the 

8 Diagonal in Inches upon C, againſt the ſame Diago - 

anal on D, youll have che Content ot t the Vella in Beer 
. len, vpon C. 1 


4 


( 296) 


DN III Fr WINE. „ 
Set 19.15 (a Gauge point) upon D, to the Diagonal in 
Inches upon C, then againſt the ſame Diagonal upon D, 
you'Thave the Content upon C. VVV 


Page Gr. 1 2. for, 8.89, 7. 88.9. 5. 67. J. 3. add, or 


thus, Set 16 upon B, to 12 upon A, then againſt 12 upon 
B, you'll have 9 for the Anſwer upon A. | | 1 


Page 75. I. 15. dele the Height of. p. 76, l. 11, 2. 


3 dele, of any Thickneſs, 


Page 83. J. 9, add, The Gauge points for a Square, or 


eee genere 10/95! for Her Ge 


15.19 for Wine, and 46 36 for Malt Buſhels, as at Page | 
107, anJ'by<theſe you may find the Area of a Square in 


theſe three Denominations at: one ſet of the Rule, Thus, 
firſt put the Line C.the Reverſe. way into its place, then 


ſiet Unity upon the Line C to the Side of the Square 30 
upon D, and —_— 16.7 9g: upon D, you'll have 3.191 

| [15.19 upon D'you'll have 3.896 upon C, 

and againſt 46.36) upon D, you'll have 4186 upon C, as 
c no eiu eee ern e 8 


before. 


e 04; After Ir 28.0, üdd, Or father twus, tüedaöze 
points for a Circle being 18 94 for Beer Gallons 
1 10 7:96 yg 1229001 (:5 36 17.74 for Wine Gallons. 11 oy 

* 52.32 for Malt Buſhels. 


vs 


Set theſe ſeverally upon D to Nun upon C, then againſt 


40, the Diameter upom D, yod'll have the ſeveral Areas 


as D upon G. Orſy6u mn 8 find theſe Areas at *orc 
| Diameter 40 upon I); to t 
upon. C, (the Sliding piece C being put the Reverſe way 


ſet of the Rule, thus, Ser the 


4 me its place) then againſt the ſeveral Gauge points above- 


mMcntioud 


al 


( 
4 
1 
0 
a 
| 
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fore. 


„„ FED 7 
mentioned upon D, you'll have the Areas upon C, 48 be⸗ 4 


Page 100, l. 25. add, if more Exactneſs is required, 
1 Then divide the Square of half the Chord by the 


verſed Sine, and the Quotient will be 21.6 f, to which add 
the verſed Sine 5.7, and the Sum is 27.31, the Diameter of | 


the whole Circle. 


2. Say as 14 to 11, ſo is the 27 of the Diamet er to! 3 
586.013, the Area of the whole ircle. FE, Oar : 


3. Divide the verſed Sine 5. 7, by the Diameter 25.3 1, 
and the Quotient is, 21 fere. 5 moe 


4. Find 21 under V in the Table of Segments at Page 
165, and againſt it you have . 1527 a Decimal, by which 


if you multiply the Area of the whole Circle, the Product 


will be 89.4841851 the Area of the Segment in Square 


Inches, which you may divide by 282, 231, and a150,, 485 * 
before e eee ee eng Bev 

| Page 107. |. 19. add, you may find the Content of the 
Cube at one Set of the Rule in Beer, Wine, and Malt, thus, 


Set the Side of the Cube 20 upon D, to 20 upon C, (the 
Sliding piece C being put into its Place revers'd) then a- 
gainſt the ſeveral Gauge points upon D, you'll have the 


ſeveral Contents as above upon C. 


Page 109. J. 18. add, At the latter End of the firſt Edi- 


"Wh 


tion of this Book which was printed in 1707, I propoſed' | 


a Method for finding the Content of a Ceſtern, or Couch ; | 


of Malt at one Set of the Rule, without finding a Mean } 


between the Length and Breadth as above: Which till 4 
then was the only Way in Uſe, and from thence a Line 
called the Reverſe Line was taken, (as 1 then hoped) and 


mark'd M. D. for Malt Depths, and is much eſteemed in 4 


the practice of Gauging. 
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= The Uſ of it is thus, Set the Length 40 upon B, to 
3 the Depth 15 upon the Line M.D. then againſt the Breadth 

20 HPO you'll find 5 58 1 upon B. (See the laſt Example, 


and ſo for any other. 


page 114. 4, 17. add, Or ſet the Nepth 60 upon B, to 


| halt the Perpendicular =11 upon M. b, then againſt yo 


4 
4 
; d 
k 
N 
Ll 
1 


upon A you'll have 12.27 upon B as before. 


Page 112. the Work for the Content in Beer Gallons 


ſhould ſtand thus, Xt; 15 
359) 96000.000 (267.409 
| 5 2242674 (609 | 5 
e e ene 
| Vn ̃ or eh ts, 
Page 113. l. 25. add, The Content in Beer, Wine, and 
Malt, may be had at one Set of the Rule, thus, Ser the 
Depth 60 upon the Sliding Piece C, (being put the Reverte 


| way into its Place) to 40 the Diameter upon D, then a- 

gainſt the Ale Gauge Point upon D yeu'll have 267 4 upon 
K. Apuinſt the Wine Gauge Point upon D Lou have 
E. | ont upon 
D, you'll have 35 268 upon Cas before. The ſame may 


326.3 3 Upon C, and againſt the Mil: Gauge 
be done for a- Cone by uting 3 of the Depth, for a Globe 


. 


by 2 of its Diameter, for a Spheroid 3 ot 1's Height or 


Tranſver N Diameter for a. Parabolick Conoid, then + of 


lick Spindle then of its Height, . 


| Page 115 J. 23, add, The Reaſon why you ſet the Dia- 

meter upon D, to one Third of the Cone's Height upon C, 

is, becauſe a Cone is one Third of a Cylinder of the fame 
Diameter ang Hoght, - 5 15 


= a Globe, then you muſt ſet its Diameter upon D, to two 


CS . . 


Thirds of the ſolid Diameter upon C. 


Ik us a Spheroid, then you mult ſet the Conjugate Pi- 
peter upon D, to two Thirds of the Tranſrerſe Dia me- 


For the ame Reaſon if you was to find the Content of 
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3 


44 md 


*. 
7 
> 
1 
* 
- 


to one Huf of the Height upon Cr 


- Tan Hyperbolick Conoid, the Diameter upon D. muſt MY 
be ſet to five Twelfths of its Height upon C, and>if (ista 
Parabolick Spindle, then the Diameter on D, muſt be ſet to oY 

eight Fifteenths of its Height upon C, and againſt. the'ſe- 


veral Gauge Points you'll have the Contents, as for the 
Cone. de Page 189, % ꝶꝗ6 Bi: 1Hom lege 267 9) 


6 2 al 
dy 0:0; 315 


Page 178. L. z.. add, To find the Increaſes at ſeveral | 
| Inches Wet by the Sliding Rule, uſeful in the Diſtillery, f 


Set the Diameter upon C, to 100 on Seg. Ly. and ſet 
down the Segments anſwering to the. ſeveral Depths, or 
Wet Inches. Then Subſtract the firſt Segment from the 


Second, the Second from the Third, the Third from the 
Fourth, c. and call the Remainders, the Encreaſe Seg- 
6 ß 5 
Having found theſe, Set 100 upon B, to the Casks 
whole Content upon A, then againſt the firſt Segment, 
and the ſeveral Encreaſe Segments on B, you'll have the ſe- 
veral Encreaſes on A, which being added together will (if 


\ 


14 45 


® zoFultco g8= b. 


Sum is the Cask's Content 
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If a Parabolick Congid, then ſet the Diameter upon D,. 4 


( 


= E XA u. 

bh. Let à Cask of the ſame Dimenſions be given, but dend. 
ing on one End the Content being 98.4 Wine Gallons, and 
Leet 38 Inches. 


'To find the ſeveral Encreafes i in this Poſition, you muſt 
" uſe the Length hereas you did the Bung's Diameter before, 
but uſe the Segment ſtanding upon the Sliding Rule: 
— Ae che Wet, Segm. Encr. Seg, Gallons, 
2 3 
. 19.7 51.35 16 15.7 
„5 58—.91 17 16.7 


| 28 2 3 
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